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This study tested the effectiveness of communication skills training intervention CARM (Conversation
Analytic Role-play Method) on student teachers at a university in Norway. A feasibility randomized
controlled trial (n ¼ 41) found significant positive effects (d ¼ 1.09) of the intervention on interactional
awareness. Qualitative and quantitative results from an acceptability and satisfaction questionnaire
revealed that the CARM training proves to be a highly appropriate training method in teacher education.
This study shows how communication skills training may be implemented and evaluated using
controlled experimental designs, and highlights some of the challenges and limitations of RCTs in
educational research.
© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Teacher education programmes globally have faced increasing
requirements to provide instruction methods that bridge teacher
training practices on campus with real-world teaching practices
teachers will experience in schools. Scholars agree there is an ur-
gent need for more innovative instruction methods that involve
evidence-based, case-oriented, explorative, and student-active
teaching methods (e.g., Darling-Hammond, 2006; Jahreie &
Ottesen, 2010; Ministry of Education and Research, 2008e2009,
2012; Gore et al., 2017), and teacher educators have further speci-
fied the need of communication skills training (CST) into teacher
education programs (Gisewhite, Jeanfreau & Holden, 2021;
Hovdenak&Wiese, 2017; Hunt, Simonds& Cooper, 2002; Ortega&
and Literature, Norwegian
ll campus, Edvard Bulls veg 1,

veland).
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Fuentes, 2015; Simonds et al., 2008).
Despite the great emphasis on CST for teachers, few attempts

have been made globally to implement and evaluate innovative
new techniques into teacher training programmes (Ortega &
Fuentes, 2015). Communication skills training is almost non-
existent in both international and Norwegian teacher education
(Nesje, 2020), despite such methods having been shown to moti-
vate and increase students’ self-efficacy before their first in-service
period, prepare their practical competence, and bridge the gap
between theory and practice (Kaufman& Ireland, 2016; Ministry of
Education and Research, 2016e2017; Wiesbeck et al., 2017; Nesje,
2020).

A challenge for teacher education is to offer training activities
that make teaching methods and experiences relevant and trans-
ferable to the activities and situations student teachers encounter
in actual school contexts (Hovdenak & Wiese, 2017). Part of the
challenge is to build a knowledge base which pinpoints what the
relevant transferable skills are, i.e., the key features that constitute
teachers' tacit expertise in their everyday practice. While there is a
growing body of research describing teachers' tacit expertise (see
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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e.g., Sert, 2013; Skovholt et al., 2021; Waring, 2007; Waring &
Creider, 2021), there is need for more research; in particular, we
need more empirical evidence on the implementation of CSTs
(‘interventions’) and what the outcomes are for the student
teachers who have undergone the training (i.e., the ‘effectiveness’
of such interventions).

1.1. The implementation and effectiveness of CST interventions in
teacher training programmes

Implementation of CST in teacher education to date comprise
experimental and intervention studies that investigate effects of
instruction methods such as role-play, simulations, computer-
based simulations, and video-feedback, designed to support stu-
dent teachers in their daily practice and overall professional
development (Ferry et al., 2004; Dalgarno et al., 2016; Fischetti
et al., 2022; Theelen, van den Beemt, & den Brok, 2019; Simonds
et al., 2008; Hoogendijk et al., 2018). In general, these studies
demonstrate positive effects of the CST on practitioners’ commu-
nication skills. They argue the CST provides a valuable opportunity
for student teachers to practice and enhance their practical expe-
rience, to build self-confidence and prepare novices for their first
“real” teaching practicum, and also functions as an assessment tool
to offer feedback and reflection based upon repeated practice
(Kaufman & Ireland, 2016; Fischetti et al., 2022).

Despite the general positive outcome of CST interventions, the
studies reveal three overall concerns regarding CST intervention
design and evaluation. First, some studies are based onmore or less
“inauthentic” scenarios where student teachers simulate, or role
play, imagined situations, often based on a predefined scenario
(Simonds et al., 2008; Lindset & Aune, 2020; Lindstøl, 2016;
Fischetti et al., 2021). The advantage of simulation-based in-
terventions is that they provide a scenario for practicing in an
environment where the stakes for success/failure are reduced. The
risk, however, is that the simulation is not based on actual practices
that take places in real life settings (Stokoe, 2014). In general,
though findings from some of the previous studies on simulations
in classroom revealed that the students' experiences were useful to
prepare for their future practice in real classrooms (e.g. Fukkink,
Trienekens & Kramer, 2011; Gartmeier et al., 2015), some also re-
ported that the activities differed from the reality of the classroom
(e.g. Lindset & Aune, 2020; Lindstøl, 2016) and that future research
should address “actual classroom behaviour” (Simonds et al., 2008,
p. 63). Therefore, some teacher educators address this concern
about reduced authenticity using video-recordings of actual real-
life encounters as a basis for the training, whereby teachers or
student teachers reflect on their own and others' authentic class-
room communication (Carpenter, 2021; Waring & Creider, 2021).
This method is referred to as “micro-teaching”, or “video-feed-
back”, a method that “allows course participants to look at them-
selves ‘from a distance’ and with space for reflection, thereby giving
them a realistic picture of their own skills, or self-image (…).
Through repeated playing of the videotape, this method also allows
a detailed analysis of a person's behaviour” (Fukkink et al., 2011, p.
46).

A key question is whether CST as video-feedback and other
simulation methods have an impact on professionals' practice. In
the context of surgeon's ward rounds in hospital, White, Ward and
Hibberd (2021) video-recorded one surgeon's ward rounds and
provided a CA-informed CST for one-to-one training. In this
training, specific target skills were emphasized and the analysis of
post-training recordings showed that the practitioner modified the
verbal behaviour after training. In another study, Carpenter (2021)
implemented CA-based interactional evidence with a group of
student teachers, using repeated cycles of reflective analysis. The
2

intervention focused on turn-by-turn observations of authentic
elicitations in the classroom, related to securing attention, dealing
with unresponsiveness and with student contributions. The author
recorded student teachers before and after the intervention to
discuss strategies for improvement, finding that student teachers
improved their elicitation methods following the intervention.

The second concern is whether the CSTs were based on pre-
defined targeted (“best practice”) communication skills. Such targeted
communication skills may range frommicro behaviours such as the
use of head nodding, hand gestures, silence (Lindset & Aune, 2020)
to broader or more holistic skills related to behavioural dimensions
like “immediacy” (Simonds et al., 2008), “establishing a supportive
interpersonal relationship”, “advancing a joint problem solution”
and “structuring the conversation in a pro-active and transparent
manner” (Gartmeier et al., 2015, p. 445), or involve a more general
communication model that “comprises different stages in the
interactional encounter, such as initiating the session, gathering
information and closing the session” (Fukkink et al., 2011, p. 46).
Some studies did not use any systematic approach or targeting
communication skills in the CST experiment (Simonds et al., 2008),
which makes it hard to assess the outcome of the CST. According to
Fukkink et al. (2011), the outcomes of video-feedback are consid-
erably greater if participants use a standard evaluation form that
gives an overview of the desired target behaviour which forms part
of the training program, because such a form “structures the
observation, thereby focusing the participants’ attention on the
aspects of their own behaviour that are central to the program”

(Fukkink et al., 2011, p. 56). According to their meta-analysis, the
video feedback method has a statistically significant effect on the
interaction skills of professionals (Fukkink et al., 2011). However,
these effects were stronger for positive outcomes, i.e., biased to-
wards more desired behaviours as opposed to less desired ones.

The third concern is how effectiveness is evidenced, and what can
be concluded based on the range of different study designs and
qualitative and quantitative outcome assessments. Some studies
use a debriefing talk with the students as outcome assessment
(Lindset & Aune, 2020), others conduct pre- and post-intervention
surveys to check students’ attitude towards the training (Dalgarno
et al., 2016; Gartmeier et al., 2015; Simonds et al., 2008). For
example, Dalgarno et al. (2016) conducted a post-intervention
questionnaire where student teachers responded to questions
asking them to rate the degree to which they found the activity
“confusing, difficult, irrelevant, boring, interesting, easy to use,
useful and enjoyable” (p. 137). Overall, there is considerable het-
erogeneity in both study design and outcome assessment that calls
for systematic review. An overall concernwith previous CST studies
in teacher education have been a lack of control groups, and not
many have used experimental designs. One exception is a ran-
domized controlled trial (RCT) (n ¼ 168) by Gartmeier et al. (2015)
assessing communication competence following three training
conditions. Their study featured (i) contrastive video cases as e-
learning, (ii) role-play with a trained actor including video-
feedback and (iii) their combination, and found a strong overall
effect, and that e-learning alone proved more effective than role-
play alone.

Given the extant discussion of the literature and the issues it
raises, our study focuses on one specific type of CST intervention:
the Conversation Analytic Role-play Method (CARM; described in
detail in the Methods section). CARM is based on conversation
analytic evidence, which has a long track-record for using authentic
video/audio in real time to present the audience (learners) with key
interactional practice within a particular professional setting (see
e.g., Stokoe, 2014; Stokoe & Sikveland, 2017). Our implementation
and evaluation of CARM as a CST in student teacher training ad-
dresses the three concerns raised above. First, CARM builds
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communication training materials based upon authentic interac-
tion. Second, the targeted communication skills are not pre-defined
but based on evidence-based conversation analytic research using
audio- and video materials as a basis for the training. Third, the
effectiveness of CARM is, for the first time, evaluated using a
feasibility randomised controlled trial design (i.e., an experimental
paradigm) implemented with student teachers as participant
group.

As the problems with previous CST studies in teacher education
have been a lack of experimental designs, the current study used an
experimental design to increase control and reduce acquiesce bias,
e.g., reducing the bias that participants respond based on their
perceptions of how they think the researcher wants them to
respond. We conceived CARM as a ‘complex intervention’ because
of the high number of interlocking parts needed to ensure the
success of the delivery and uptake of this intervention. The UK
Medical Research Council (MRC) has been at the forefront in
developing guidelines for the developing and evaluation of com-
plex intervention (Skivington et al., 2021). And keeping with the
MRC's guidelines, we decided that we needed to conduct a feasi-
bility RCT, before we launched a full-scale RCT, to determine the
feasibility and acceptability of the intervention and to identify any
signals of efficacy of the intervention. Our aims for this feasibility
trial were to.

� Explore the practicalities, acceptability, and satisfaction of
delivering the intervention

� Determinewhether a CARM intervention improves interactional
awareness amongst student teachers compared to current
training

2. Methodology

2.1. Design

This study is a feasibility randomized controlled trial (RCT)
designed (i) to assess the feasibility and acceptability and (ii) to
evaluate the effectiveness of the CARM intervention to improve
student teachers' pedagogical competence based on a scale of
‘interactional awareness’ as outcome measure. Thus, this study
aims to explore whether there is realism in evaluating a CARM
intervention in teacher education using a RCT design. In case of
positive effects and despite a small sample size, applying a rigorous
experimental can lay an appropriate foundation for the imple-
mentation of a further large-scale study that allows for causal
statements on a stronger statistical basis. As this is a feasibility trial
we report on the practicalities, acceptability, and satisfaction of
delivering the intervention in the results section.

The trial was embedded within the teaching curriculum for
students in one class as part of an “Educational Science” module.
Fig. 1. Intervention comp
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The CARM training was a newly developed additional part of the
curriculum, which was voluntary, i.e., the student teachers
(henceforth; STs) were not obliged to take part and they were not
going to be assessed on the content of the CARM training. The
training could only be delivered in small groups, which therefore
enabled an opportunistic crossover design, with the experimental
group receiving the CARM intervention first (week 2) and after the
baseline assessment (week 1), and the control group receiving the
intervention later (week 4) and after both groups had completed
the outcome assessment (week 3; see Fig. 1).

2.2. Participants

All STs were students studying for a Master's degree in Peda-
gogics as part of a teacher training course at a university in Norway.
Therefore, all STs in one class were eligible and participated in the
trial. There were no exclusion criteria. All STs received a participant
information sheet about the study in advance. STs were recruited
and informed about the study by the module convenor, and two
reminder emails were sent to all about completing the study
questionnaires (outlined below) before a deadline. STs were also
informed that participating in the CARM training was optional, and
therefore if they attended the training, this was considered as
implied consent. The participants were informed that they could
withdraw from the training at any point without having to give a
reason and were assured that there would be no negative re-
percussions for not participating. The trainer (i.e., the person who
delivered the intervention) was not involved in recruiting
participants.

All STs had comparable levels of educational achievement, as
they were all undertaking the second year of the same Master's
programme. All participants had either four or five years of teacher
education prior to this second year of the Master's. The participants
had either opted to take Mathematics or Norwegian as their core
subject for the Master's programme. Besides the different core
subjects the participants undertook the same modules in the pro-
gramme. Both trial groups had STs of different genders and a
combination of those with Mathematics and Norwegian as addi-
tional/core subjects (see Section 3.1.1).

2.3. Intervention

Like video-feedback, CARM uses real-life, authentic recordings
as basis for learning and reflection (Stokoe, 2014). The CARM
intervention presents video excerpts and associated transcripts to
the audience. These excerpts are selected based on key interac-
tional challenges and opportunities identified through the con-
versation analytic research. The interactional challenges and
opportunities are presented as ‘projects’ on the ‘interactional
racetrack’ (Stokoe, 2014). The content of the intervention was
onents and timeline.
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organized in four main sections, to capture the stages on the
interactional racetrack of asking questions and providing feedback
in the classroom and during oral exams. These four sectionswere (i)
the initiation of an encounter, (ii) formulating a problem or a
question, (iii) pursuing the answer of the problem or question, and
(iv) close the encounter or sequence. Within each section there
were a set of trainables (i.e., targeted communication skills). The
trainables were developed in an iterative process, uncovering
member practices involved in teachers eliciting and evaluating
student answers (see Robinson & Heritage, 2014 on the ‘pre-
intervention’ phase of interventionist CA), and were the basis for
developing the interactional awareness scale and are summarized
in the Appendix (see also Section 2.5).

In the CARM intervention, each trainable is presented using
audio-visual transcripts of contrasting examples that are stopped at
particular moments to target the audience's reflections on what is
going on and what they expect the teacher (or students) to do next.
Overall, CARM as communication training is designed to facilitate
reflection and awareness on how language and interactional
conduct affects the ensuing interaction.

The CARM intervention was delivered in one session, lasting
approximately 3 h, with two 15 min breaks. The intervention was
delivered using Microsoft PowerPoint presentations in front of the
group of STs. The intervention was delivered by one trainer (RO)
who is an expert in conversation analysis and who co-developed
the training. He has 8 years of experience in delivering CARM
training to multiple audiences. To ensure the fidelity of the delivery
of the intervention, two other experts in conversation analysis and
CARM training (KS &MS) observed the delivery of the intervention
in situ, taking free notes. The notes were used to ensure that the
trainer delivered the intervention as planned, but also to record any
issues that arose during the delivery of the intervention to inform
the refinement of the CARM training to be used in future in-
terventions and trials.

The CARM intervention delivered in this trial and the outcome
assessments were pilot-tested on 10 non-trial student teachers
from the same university, and the feedback received was used to
further refine the intervention and the choice and development of
the outcome measure.

2.4. Control condition

Participants in the control condition (i.e., those not initially
receiving the CARM training) received lessons in Educational sci-
ence, according to the lesson plan. Students in the experimental
group received the equivalent lesson in Education sciencewhen the
control group took part in the CARM training (see Fig. 1).

2.5. Outcome assessment

As shown in Fig. 1, all STs completed the outcome assessment
online, at baseline (week 1) one week before the experimental
group received the CARM intervention (week 2) while the control
group did the control condition (Educational science), and again
oneweek after the intervention (week 3). All STs were sent a link by
email to complete the questionnaire within a week, and everyone
received a reminder to do so. On the day of the CARM intervention,
both groups also completed an acceptability and satisfaction
questionnaire, and a demographics questionnaire (see Section
3.1.1).

We developed and piloted a bespoke 9-item questionnaire (in
Norwegian; see English translation in appendix) assessing partici-
pants' awareness of aspects to do with their pedagogical compe-
tence through interacting with students, in terms of how their
practices affect trajectories of actions. For this studywe defined and
4

measured such competence as ‘interactional awareness’. Interac-
tional awareness has previously been assessed in the classroom
context, regarding teachers' sensitivity to their role in particular
stages of a lesson (Walsh, 2011). In our study, we applied a similar
definition of interactional awareness, but targeting specific inter-
actional environments in place of ‘stages of a lesson’. Interactional
awareness was thus implemented as an outcome assessment e a
questionnaire - developed by the research team based on the key
interactional practices presented as trainables (see Section 2.3).

The questionnaire was validated in a multi-stage process. First
the trainables were developed and accepted by the research group,
considering whether and how the questions corresponded to each
trainable and whether they were conceived as answerable to the
general student teacher. The CARM workshop and interactional
awareness questionnaire was then piloted for an audience of stu-
dent teachers. To further validate the questions the students pro-
vided feedback using ‘talk aloud’methods, through which the pilot
participants reasoned about their understanding of each question
and how they would go about answering it. Through this exercise it
would become apparent whether and how the participant under-
stood the question and/or found it relevant to the workshop they
had just observed. As the research group initially had considered
self-efficacy as a construct of interest for outcome assessment, we
included a modified version of the Norwegian Teacher Self-Efficacy
Scale (Skaalvik & Skaalvik, 2007) in the pilot workshop. However,
in the ‘talk-aloud’ sessions STs displayed considerable confusion
about items related to self-efficacy and the research team felt that
its inclusion might adversely affect completion rates of the ques-
tionnaire. Therefore, we opted to only assess aspects related to
interactional awareness for evaluating the intervention. We regar-
ded interactional awareness as more proximal to the communica-
tion skills training at hand, and self-efficacy a too distal construct
for the current purposes.

In the questionnaire, STs were asked to indicate the extent to
which they agreed with items on a Likert scale ranging from 1 (“to a
very low extent”) to 7 (“to a very high extent”). See Appendix for an
overview of the questionnaire content and trainables.

Acceptability of and satisfaction with the CARM training were
implemented to inform future work. Acceptability and satisfaction
were assessed using a bespoke questionnaire conducted at the end
of the training program for both groups. Questions addressed
statements regarding (i) “the usefulness of the workshop for stu-
dent teachers”, (ii) “the organisation of the workshop”, (iii) “the
content of the workshop”, and (iv) “the level of difficulty of the
workshop”, using a Likert scale ranging from 1 (“very much
disagree”) to 7 (“very much agree”). Participants completed this
questionnaire anonymously and dropped them in a box for the
assessors to collect later. We describe the feedback scores from the
acceptability questionnaire using descriptive statistics. Open-
ended (free-text) questions were included to invite more nuanced
feedback. These questions addressed (v) “what worked well in the
workshop and which I would recommend the trainers to keep
doing”, (vi) “what worked less well in the workshop and which I
would recommend the trainers to change or stop doing”, (vii)
“what I thought was missing from theworkshop andwhich I would
recommend including in future training”. We identified common
themes using thematic analysis, which means that after organizing
the answers into overarching themes, we singled out sub-themes
that captured each overarching theme (see Clarke, Braun &
Hayfield, 2015).

2.6. Data analysis

This study assesses the effectiveness of the CARM intervention
on student teachers’ interactional awareness. For the purpose of
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evaluating the intervention, we compared the results from the
interactional awareness questionnaire, comparing the scores of the
nine question items at baseline (i.e., before either group received
the CARM intervention) with those at outcome (i.e., following the
experimental group - and not the control group - had received the
CARM intervention; see Fig. 1 for an overview of the intervention
timeline). We ran a One-Sample-Kolmogorov-Smirnov Test and
inspected Q-Q plots to determine whether the data were normally
distributed. Given that this is an ordinal-level measure and a
multidimensional scale, assessing different aspects of interactional
awareness, we decided not to group the data (e.g., through factor
analysis), but to report the scores for each item separately. Statis-
tical tests revealed it was not appropriate to calculate one total
score for the questionnaire. The data were not normal distributed.
Effect sizes (eta squared, h2) (see Thompson, 2006, pp. 317e319)
were calculated by the open accessible tool provided by Lenhard
and Lenhard (2016). The effect sizes were interpreted as small
�0.01; medium >0.06; large �0.16; in accordance with rules of
thumb.

We performed a statistical power analysis to provide informa-
tion about the actual statistical power for this study (based on 0.8
power, meaning 80% certainty that the observed effects really
exist). Average effect size based on the nine questions (see Table 2)
was calculated and transformed to Cohen's d (Cohen, 1988), which
we used in the statistical power analysis, applying G*Power version
3 (Faul et al., 2007).

Ethical approval was obtained from 02.01.2019 to 31.12.2028 (ref
no. 448873).
Fig. 2. CONSORT diagram showing the flow
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3. Results

Our aim of the study was two-fold, (i) to explore the practical-
ities, acceptability, and satisfaction of delivering the intervention,
and (ii) determine the efficacy of the CARM intervention to improve
interactional awareness amongst student teachers compared to
current training. We have followed the CONSORT guidelines for
reporting feasibility and pilot trials (ref: https://www.equator-
network.org/reporting-guidelines/consort-2010-statement-exten-
sion-to-randomised-pilot-and-feasibility-trials/), and according to
these guidelines we present the findings on each of these compo-
nents in turn, starting with the feasibility (Section 3.1), with
reference to the CONSORT chart showing the flow of the partici-
pants through the trial (Fig. 2).

3.1. Feasibility

The evaluation of practicalities, acceptability, and satisfaction of
delivering the interventionwill be discussed through three sections
Recruitment and sampling (3.1.1), Data collection and completion
(3.1.2) and Acceptability of intervention (3.1.3).

3.1.1. Recruitment and sampling
The recruitment process was successful: all participants

received the relevant information (in class and by email) and the
process resulted in almost all students engagingwith the study. The
sample comprised 41 student teachers (21 in the experimental
group and 20 in the control group). Everyone in the class was
allocated to either to the experimental or the control group. Both
of the participants though the trial.

https://www.equator-network.org/reporting-guidelines/consort-2010-statement-extension-to-randomised-pilot-and-feasibility-trials/
https://www.equator-network.org/reporting-guidelines/consort-2010-statement-extension-to-randomised-pilot-and-feasibility-trials/
https://www.equator-network.org/reporting-guidelines/consort-2010-statement-extension-to-randomised-pilot-and-feasibility-trials/


Table 1
Participant characteristics in the two trial groups.

Experimental group Control group

Total (n) 21 20
Women (n) 15 (71%) 17 (85%)
Men (n) 6 (29%) 3 (15%)
Mean age (SD) 30.6 (7.0) 25.8 (3.2)
Core subject mathematics (n) 13 (9 women, 4 men) 15 (12 women, 3 men)
Core subject Norwegian (n) 8 (6 women, 2 men) 5 (5 women, 0 men)
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groups were relatively well balanced in terms of core subject
composition (i.e., Mathematics or Norwegian). See the flowchart for
the recruited participants summarized in Fig. 2.

Table 1 gives an overview of participant characteristics. Gender
of participants was relatively balanced between experimental and
control groups. However, the experimental group had twice as
many men as the control group (6 vs. 3). This is perhaps a chance
occurrence given the small sample size, which is likely to be
rectified in a larger trial. The age distribution was between 20 and
44. All age groups were represented in both experimental and
control groups, with somewhat higher average age and standard
deviation in the experimental group.

3.1.2. Data collection and completion
36/41 (88%) of participants allocated to the intervention atten-

ded the session(s). All participants in the experimental group and
all but two in the control group completed the baseline question-
naire. 17 participants (81%) in the experimental group and 17 par-
ticipants (85%) in the control group completed the outcome
measure. Participants were not required to give a reason for not
responding.

3.1.3. Acceptability of intervention
The student teachers reported high levels of acceptability on a 7-

point scale in relation to (i) “the usefulness of the workshop for
student teachers” (M ¼ 5.8, SD ¼ 0.9), (ii) “the organisation of the
workshop” (M ¼ 6.4, SD ¼ 0.9), (iii) “the content of the workshop”
(M¼ 6.4, SD¼ 0.8), and, with somemore variability in responses to
(iv) “the level of difficulty of the workshop” (M¼ 5.4, SD¼ 1.7) (see
Fig. 3). In addition, participants were invited to respond to three
open-ended (free-text) questions: (v) “what worked well in the
workshop and which I would recommend the trainers to keep
doing”, (vi) “what worked less well in the workshop and which I
Fig. 3. Acceptability of
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would recommend the trainers to change or stop doing”, (vii)
“what I thought was missing from theworkshop andwhich I would
recommend including in future training”. All 36 participants who
attended the intervention responded to the evaluation question-
naire. All participants responded to the four questions to be
answered on a Likert scale. Most of the participants responded to
the free-text questions as well: in the experimental group 2, 16/19
participants responded to all questions (including the free-text
ones), and in the control group, 12/17 participants responded to
all questions (including the free-text ones).

Based on the results of the survey, the participants understood
the training content and found the training suitable and well-
designed/organised. Responses in the free text option of the sur-
vey revealed that most of the participants found the training well-
structured (“Nice and well-structured presentation. I liked the
‘roadmap’ metaphor”) and easy to follow (e.g., “the trainer was
pleasant to listen to, suitable tempo, and responsive”). One central
sub-theme regarding the overarching theme of usefulness of the
workshop, was the use of authentic data. The participants high-
lighted the use of ‘real’ examples and providing time for reflection
and discussion as particularly useful. Participants commented there
were “clear questions to guide group discussions”, and described
the use of authentic examples as important to “make the content
close to actual practice”. One participant wrote: “It is extremely
valuable to see and hear authentic situations: it turns [the training]
into extended practice”. Some were more specific in expressing
increased interactional awareness resulting from the training: “The
training makes teachers more aware about how one gets the most
out of encounters with students”.

Another emerging themewas how the training gave a change in
understanding: one participant wrote that although they had some
previous knowledge on the concepts presented, such as the dif-
ferentiation between ‘closed-ended’ and ‘open-ended’ questions,
their understanding was refined and changed following the CARM
training: “I now look differently upon the function closed and open
questions”, and “the course makes us more aware about how to get
most out of interactions with students”. These examples provide
further evidence on the change in awareness following the training.

Participants wrote that the amount of instruction was appro-
priate, with suitable examples, which opened up opportunities for
reflection and sharing ideas and strategies. Four participants wished
for more time for reflection and discussion (e.g., “the course could
have benefited from more time to discuss the examples provided in
the intervention.
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groups”), and four sought more ‘real’ examples to discuss ways of
engaging students in the next turn (“I wanted to see more examples
of different ways of asking questions”, “the groups could have ana-
lysed a conversation on their own to activate learning”). The opinions
highlighting the need formore discussion and examples indicate that
the reflective exercises provided were well received as part of the
training, but that perhaps more time was needed to get familiarized
with the materials, and to ‘activate’ learning as pointed out by one
participant. In contrast, one participant sought more input and
conclusions from the trainers, on what was best practice (“it was
good to reflect on the examples, but I missed some sort of confir-
mation/guidance from the trainers on what was right”). This latter
opinion (though only given by one participant) suggests there may
be differing expectations amongst participants as to whether to
understand the trainables as items of dos and don'ts, or as items of
pedagogical practice for the participants to reflect upon.

Amongst further critical opinions, five participants highlighted
the need formore references to relevant theory or literature, and four
participants highlighted that the difficulty level was rather low, with
comments that the content could have been more advanced, with
“pedagogically more demanding situations”. These comments
perhaps reflects the more variable score on question (iv) in the
questionnaire (appropriate level of difficulty). Further positive
feedback within the theme ‘further development’ was received,
including suggestions the training “could take place earlier in the
teacher training programme”, and that this form of instruction
Table 2
Mean ranks for experimental and control group and tests of differences between the two
(Mann-Whitney U Test).

Q1 Q2 Q3

Baseline (pre-intervention)
Mean Rank Experimental group

Control group
19.76
20.28

19.24
20.89

19.88
20.14

Mann-Whitney U 184.00 173.00 186.50
Z �.145 �.461 �.073
p (2-tailed) .885 .645 .942

Effect size (h2)a .054 .028 .062

Outcome (post-intervention)
Mean Rank Experimental group

Control group
23.56
11.44

21.18
13.82

22.38
12.62

Mann-Whitney U 41.50 82.00 61.50
Z �2.373 �1.724 �.929
p (2-tailed) .000 .023 .002

Effect size (h2)b .370 .136 .240

Q1 to Q9 represents the 9 individual test items.
a Eta squared, between groups at baseline (pre-intervention);
b Eta squared, between groups at outcome (post-intervention);

Table 3
Examination of changes from baseline (pre-intervention) to outcome (post-intervention
Descriptive values (mean ranks) are presented in Table 2.

Q1
T2-T1

Q2
T2-T1

Q3
T2-T1

Q4
T2-T1

Experimental group (n ¼ 21/17)
Z �2.850 �1.926 �2.317 �3.139
p (2-tailed) .004 .054 .021 .002

Effect size (h2) a .478 .218 .316 .580

Control group (n ¼ 20/17)
Z �2.373 �1.724 �.929 �1.311
p (2-tailed) .018 .085 .353 .190

Effect size (h2) b .331 .175 .051 .101

Q1 to Q9 represent the 9 individual test items.
a Eta squared, within experimental group from baseline to outcome;
b Eta squared, within control group from baseline to outcome;

7

“ought to inform teacher education more broadly, not just as a free-
standing course”.
3.2. Efficacy

Table 2 presents the mean ranks for the experimental and
control group and provides information about differences between
the groups at baseline and intervention respectively.

At the baseline assessment, a Mann-Whitney U Test revealed no
significant differences between the experimental and the control
group on the nine items covering the concept of attentional aware-
ness (see Table 2). Thus, we can assume that the two groups of
student teachers did not differ systematically in relation to their
attentional awareness before the intervention; thus, possible group-
differences post-intervention may be attributed to the intervention.

After the intervention, as hypothesized, the experimental and
control groups differed significantly (Mann-WhitneyU Test, p< 0.05)
on eight out of nine items. The item that did not show differences
between two groups was item 7, “… how follow-up questions (e.g.,
“How is it?”) can be used to support the student in deepening the
answer?“. The differences between the groups in the remaining eight
items revealed relatively large effects (eta squared, h2 ¼ 0.14 - 0.37).

Furthermore, we explored the changes from baseline to
outcome assessment for the experimental and control groups
separately, to assess whether changes over time are associated with
group affiliation. As Table 3 indicates, the experimental group had a
groups at baseline (pre-intervention) and outcome (post-intervention) respectively

Q4 Q5 Q6 Q7 Q8 Q9

21.5
18.78

20.76
19.11

20.24
19.72

18.50
21.75

22.52
17.06

18.93
21.25

167.00 173.00 184.00 157.50 136.00 166.50
�.632 �.461 �.144 �.946 �1.515 �.650
.527 .645 .886 .344 .130 .516

.018 .028 .054 .006 .003 .017

22.56
12.44

21.32
13.68

21.85
13.15

19.88
15.12

23.50
11.50

23.00
12.00

58.50 79.50 70.50 104.00 42.50 51.00
�1.311 �.262 �.812 �1.026 �1.930 �1.069
.003 .023 .008 .141 .000 .001

.258 .147 .191 .057 .363 .305

) (Wilcoxon-Matched Pairs Signed Rank Test) for experimental and control groups.

Q5
T2-T1

Q6
T2-T1

Q7
T2-T1

Q8
T2-T1

Q9
T2-T1

�1.456 �2.285 �1.413 �3.222 �3.310
.145 .022 .158 .001 .001

.125 .307 .117 .611 .644

�.262 �.812 �1.026 �1.930 �1.069
.794 .417 .305 .054 .285

.004 .039 .062 .219 .067
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statistically significant increase in six out of nine items, while the
control group only revealed one significant change, a deterioration
from baseline to intervention in the case of item 1 “… how the
teacher interacts with the students to offer assistance with group
work?“.

Overall, the intervention shows a statistically significant effect
on the outcome measure interactional awareness.

3.3. Power analysis

The average effect size of the nine question was 0.229 (eta
squared), which is equivalent to a Cohen's d of 1.09 (Cohen, 1988).
Using this value for Cohen's d in the statistical power analysis (Faul
et al., 2007), we found an actual power of 0.807 for this study. Thus,
despite the small sample size, the differences between groups at
outcome (post-intervention) seem to be of sufficient credibility,
indicating that the effect of the intervention exists.

4. Discussion

This article explored the practicalities of delivering and evalu-
ating the efficacy of the communication training intervention
CARM. The study was designed as a feasibility randomized
controlled study, to (i) explore the practicalities, acceptability, and
satisfaction of delivering the intervention, and (ii) determine
whether a CARM intervention improves interactional awareness
amongst student teachers compared to current training. This was
the first time a CARM intervention has been evaluated in a ran-
domized controlled trial.

The sample was representative of student teacher populations
in Norway. Though the numbers are too small for statistical com-
parison, the overall gender balance was reasonably representative
of the gender balance nationally for student teachers in Norway.
Overall, the ratio is 78% women and 22% men, compared to 80.7%
women and 19.3% men in the national statistic for 2021 (teacher
education year 1e7 e Norwegian Directorate for Higher Education
and Skills, 2021). The age distribution was also comparatively
similar to the national statistic with approximately 70% of the
students in their 20s, but with more students in their late 20s than
in their early 20s compared to the national statistic (general Mas-
ter's level - Norwegian Directorate for Higher Education and Skills,
2021).

All but two participants (who were allocated to the control
group) completed the baseline assessment, 36/41 allocated par-
ticipants attended the intervention, and 34 participants completed
the outcome assessment. Because the data were anonymous and
because participants did not need to explain why they did not wish
to complete the assessment, we were unable to identify these
participants and their reason for not completing. 88% of partici-
pants received the intervention and control conditions as originally
planned. However, in our analyses, we have only used the data from
those who completed both baseline and outcome assessments (83%
of allocated participants). It appears that the assessment was
acceptable to the participants. Future studies, however, maywish to
consider making completion of baseline and outcome measures a
prerequisite to participation to avoid having missing data.

The CARM intervention was implemented as intended, with the
independent fidelity observers noting that all elements of the
training were delivered. The fidelity observers also noted that the
final part of the intervention, which covered the closing stage of the
‘interactional racetrack’ (see Appendix), was not given enough
time, compared to the earlier stages of the racetrack. Therefore, in
future CARM delivery, this needs to be attended to. CARM
8

instructors could be provided with a clearer time schedule. For our
study, we only had one trainer who delivered the CARM training. In
a larger study or to deliver the intervention at scale, more trainers
would need to be trained in delivering CARM. This, however, may
create variability in the delivery of the intervention, and therefore,
fidelity assessments would need to be implemented to ensure
consistency of training across groups.

The student teachers demonstrated high levels of acceptability
and satisfaction with the CARM training. Satisfaction scores com-
bined with free-text feedback showed that student teachers were
satisfiedwith the content and their learning from the training. They
highlighted the relevance of using examples representing actual
teacher practice, the importance of clear tasks for reflection and
discussion, and they felt that the course was well presented and
organized, which made it easy to follow. Overall comments were
encouraging to continue to develop and use this form of commu-
nication training. However, participants also pointed out that there
was not sufficient time to consider examples and phenomena in
group discussion and reflection exercises. Based on this feedback,
and a further way to evaluate fidelity of the CARM intervention,
future CARM interventions could implement checklists for, e.g.,
how many examples participants should discuss, and for how long
and/or how many interactional phenomena they should be able to
identify and consider per trainable. The student feedback also
suggested they had different expectations regarding the framework
for the intervention and the extent to which this ought to be
theoretically based. So far it has been implicit in CARM training that
participants - through engagingwith real life examples and relating
them to their own (theoretical) knowledge and experience -may be
able to consider the value of this knowledge and experience and
perhaps view them in a new light. In future implementations of
CARM interventions one may work on making this point even
clearer, to support the participants to identify the very practices
that research has shown to affect trajectories of action. Doing so
would perhaps ensure the authenticity of the training materials are
closely tied to reflective practices developed (see e.g., Waring &
Creider, 2021).

In terms of the efficacy of the CARM intervention, we found a
significant increase in the student teachers’ interactional self-
awareness on areas of conduct addressed in the training. The in-
crease that was observed in the experimental group was not
observed in the control group, therefore, we are relatively confident
that this difference was caused by the intervention. The power
analysis revealed, despite the small group size, that the trustwor-
thiness of the findings is sufficient. Thus, an upscaling of the sample
size is not required to claim with reasonable certainty that the re-
sults of this small-scale study are robust. Nevertheless, it may be
useful to roll out the intervention on a larger scale and include
various higher education programs in teacher education. This is to
evaluate whether the CARM intervention is sustainable in real life,
under varying conditions, and with a less focus on the feasibility of
the implementation.

In this study, our measure of ‘interactional awareness’ address
participants' awareness of their pedagogical competence through
interacting with students, in terms of how their pedagogical prac-
tices affect trajectories of actions. Our results suggest that, though
student teachers report some level of interactional awareness on
how language and conduct influences teaching and assessment
prior to intervention, this awareness significantly increased after
the intervention. This increase in interactional awareness was also
evidenced in the qualitative part of the evaluation (see Section
3.1.3), in which the participants reported how their conceptions
relevant to pedagogical practice were better defined following the
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CARM intervention, including the variability and use of different
question formats. This is in line with previous approaches to eval-
uating CSTs in teacher training, showing the value of directing
participants' attention to key skills in their own behaviour (e.g.,
Fukkink et al., 2011). Based on the overall results, we argue that the
CARM training proves to be a highly appropriate and useful training
method in teacher education.

Interactional awareness relevant to pedagogical practice also
proves to be a useful construct to address and pinpoint interac-
tional decisions and what their consequences are in educational
contexts (see e.g., Walsh, 2011). The evidence base for what
constitute interaction skills and awareness relevant to pedagogical
practice was conversation analysis (CA), a method which has
proved to be a rigorous and sustainable method for pinning down
the building blocks of interaction, and promises to be key to future
development and evaluation of interventions such as CST (see
Robinson & Heritage, 2014, on ‘interventionist CA’). Though well
suited to unpack teachers' interaction practice in situ, few studies
use CA in CST in teacher education so far. While interactional
awareness is a relevant construct, and self-reported awareness is a
valid and feasible measure for CSTs, the ultimate litmus test of the
effectiveness of a CARM (or other CST) intervention is change in
actual interactional practice, and outcomes. Future studies may
indeed focus on changes in actual encounters, comparing interac-
tional behaviours before and after the training, or in RCTs.

Interactional practices can be measured, however, reducing
practice to ‘effective’ and ‘ineffective’ may deflect from developing
core reflective practice, i.e., developing awareness of the variability
of linguistic, interactional and pedagogical practices and how they
may have different consequences to what happens next in the
interaction. For example, rather than instructing teachers to “avoid
closed questions”, which is stereotypical rather than evidence-
based, our training material demonstrated what constitutes
different question types and their consequences in different activ-
ities and sequential environments. The student teachers developed
their awareness and understanding of how their pedagogical
competence builds on the flexible use of different interactional
practices, rather than being advised to avoiding some (for example
closed questions), and using other (for example open-ended
questions). That there had been a shift in awareness on what
constitutes pedagogical practice skills in situ was evident in the
free-text responses from the students (see Section 3.1.3).
4.1. Limitations of study

For the purposes of evaluation, we compared the self-reported
data from student teachers in the experimental and control
groups at baseline (pre-intervention) and outcome (post-inter-
vention) and the changes in their scores for each of the nine items
respectively. According to our assumption, all items represent a
common concept of interactional awareness, and, by that, are not
independent. Thus, we have been cautious when interpreting the
findings and do not consider the findings based on the statistical
analyses to be conclusive. However, we believe that they provide a
trustworthy indication of the possible effects of the intervention.

RCTs are considered the ‘gold standard’ for determining the
effectiveness of interventions in healthcare settings (Bothwell et al.,
2016), and this research design has found purchase in other fields
also, including education (e.g., Gore et al., 2017; Hoogendijk et al.,
2018), policy research (e.g., Shemilt et al., 2004) and has gained
prominence in economics following the award of the 2019 Nobel
prize to three ‘randomistas’ (Callaway, 2019). But while the RCT
design has been adapted for non-medical fields, they are not
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without limitations, for example in education research, where
control is harder to achieve than in medical research (see Sullivan,
2011). The delivery of a CST intervention may be sensitive to
contextual factors not controlled for, and it is difficult to blind
participants to their assigned group, even with crossover designs.
Notwithstanding these limitations, RCTs are still a useful method to
evaluate the effectiveness of CST interventions (see e.g. Gore et al.,
2017). Future CARM training and evaluation of the CARM inter-
vention may allow for more time for reflection and discussion on
each trainable, and including a range of quantitative and qualitative
outcome measures (self-reported and objectively measured be-
haviours), and with a larger cluster of participants.

The fidelity of the delivery of the intervention was assessed by
two other experts in conversation analysis and CARM training in
situ, when the intervention was being delivered. While this process
revealed that there were no fidelity issues, it was time-consuming
to evaluate and assess the delivery of the intervention. Therefore,
when the study is expanded to a full trial with increased number of
clusters, we may need to consider a more systematic way of doc-
umenting intervention fidelity to make such fidelity assessments
quicker, and whether fidelity assessments can be completed using
samples of video recordings of the delivery of the intervention. We
may also need to develop other fidelity checklists as part of future
trials, including what exercises the participants should do, and
what they should achieve within each trainable. Such checklists
would also be of use to other researchers in the field of interven-
tionist CA (see e.g. Robinson & Heritage, 2014). A future definitive
trial could use a step-wedge design (Hemming et al., 2015) to again
ensure that all participants get the intervention e but within a
random and sequential order, with clusters moving from control to
experimental groups until all clusters receive the intervention. This
will also enable a systematic implementation of the CARM
intervention.

Overall, this study shows that the implementation of CARM as a
training intervention is highly suitable for the training of student
teachers, based on empirical findings from conversation analytic
research on interactions in situ. Future teacher education may
benefit from involving CARM as one way of practicing communi-
cation skills training side by side with other training methods, such
as simulations and other ways of learning through practice e to
ensure plurality of teaching method and innovation.
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Appendix

Bespoke 9-item questionnaire addressing interactional awareness

On a scale from 1 to 7, where 1 represents “to a very small de-
gree”, and 7 represents “to a very high degree”, participants were
asked to judge their self-awareness based on the 9 items listed in
the left column of the table below. Themiddle column describes the
analytic basis for each trainable as summarized in the CARM
intervention. The right column shows where we put each trainable
on the ‘interactional racetrack’ which structured the content of the
training into four stages.



Items on the 9-item questionnaire addressing interactional
awareness. (To what extent have you reflected on …)

Description of each trainable, as basis for interactional awareness questionnaire Stage on
‘interactional
racetrack’

1. … how a teacher interacts with students to offer assistance in group
work?

Awareness of different ways to be accessible for student assistance in the
classroom:
� A teacher may be accessible by standing by the student desk, or by standing/

walking across the classroom.

Initiate

2. … how reprimanding students affects the proceeding conversation? Awareness of how opening questions affect the ensuing classroom encounter:
� Opening questions (e.g., “how is it going?“) that opens for a problem formulation

from the student without making them accountable for doing so.
� Using process-oriented questions (e.g., “which topic have you chosen to work

on?“) compared to sanctioning student behaviour (e.g., “haven't you got started
yet”).

Initiate

3. … how teachers use questions to influence the opportunities for
students to answer?

Awareness of how different questions give opportunities for different types of
answers:
� A question/problem can set expectations for a simple or more elaborate answer,

depending on how it is formulated.
� Some questions (e.g., “have you found [the relevant online resource]?“) indicate

what should be done next (e.g., “then you can start writing down some of the
main points”).

Formulate

4. … how ‘closed’ question formulations (e.g., yes/no questions) can be
an effective method for getting the conversation started?

� Awareness of how question formats making relevant simple answers (e.g., “who
wrote [a specified novel]?“) constrains the type of answer but also gets students
going with something they know, as a starting point for building a more
elaborate answer.

Formulate

5. … advantages and disadvantages with ‘open’ question formulations
(e.g., “can you tell us about X …“) in oral exams?

� Awareness of how question formats making relevant a more elaborate answer
(e.g., “tell me about X …“) may put students in charge of defining an answer
in their own terms. However, putting the students in charge may be a challenge
for students who lack the competence, especially during oral exams.

Formulate

6. … how some question formulations may highlight the student's lack
of knowledge?

� Awareness of how some question formats (e.g. “what do you know?“, “what
have you read about?“) may expose the student's lack of relevant knowledge.

Formulate

7. … how follow-up questions (e.g., “how?”) can be used to support the
student in deepening the answer?

Awareness of the difference between claiming and demonstrating understanding:
� Asking “why?” as a follow-up question gives the student the opportunity to

elaborate, without challenging the student, especially when the student already
has shown they know something on the subject.

� Making students accountable for not (yet) having provided an account (e.g., “you
need to explain why”) are found in classrooms but not during oral exams.

Pursue

8. … how breaking down questions into smaller pieces can help
candidates who are struggling to answer questions during the
oral exam?

Awareness of how separating questions with longer answers into smaller parts can
help students, especially during oral exams:
� To avoid students ending up with short, one-word answers.
� Productive follow-up questions build onwhat students have already shown they

know.
� Multi-unit questions may provide useful hints to students, but may also

constrain the student's opportunity to expand upon an overall answer as they
typically address the final question.

Pursue

9. … how the conclusion of group discussions set the framework for
further group work?

Awareness of how the closing of a group talk conversation in the classroommay be
instructive and encouraging for further work, but to different extent:
� When an instruction for further work is less explicit, it may be harder to monitor

progress, but it may also hand over more initiative to the students.

Close
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