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A B S T R A C T

Successfully putting an intervention into widespread practice requires—in addition to an effective inter-
vention—an effective implementation. On the basis of the repeated demand for public speaking promotion
programs for elementary school children, a corresponding multicomponent training program was recently de-
veloped as part of an extracurricular enrichment program for talented children in Germany. The instructional
goals were to promote the children’s ability to appropriately use public speaking skills and to decrease their
speech anxiety. The program was previously evaluated in an efficacy study with positive treatment effects.
Herein, we conducted an effectiveness study in which the effects of the speech training program were replicated
after it was put into practice (i.e., offered by several instructors). Specifically, 61 children and eight trained
course instructors participated in the study, which used a randomized wait-list control group design with re-
peated measures. We assessed the effects of the training program on students’ public speaking performance (i.e.,
their ability to appropriately apply nonverbal–visual, nonverbal–auditory, organizational, and language use
skills) with video ratings. We evaluated speech anxiety with self-reports. We found positive treatment effects for
both organizational public speaking skills and speech anxiety. Thus, the findings revealed that the intervention
was partly successful when put into practice. The results of this effectiveness study are compared and discussed
with those from the previous efficacy study.

1. Introduction

In an educational context, interventions are developed to answer a
defined need to support the behavior, conditions, or development of a
certain target group (e.g., Blase, van Dyke, Fixsen, & Bailey, 2012;
Humphrey et al., 2016). The intervention that is at the center of the
present study addresses a very important general competence of school
children: public speaking competence. There is an increasing awareness
that competence in giving public speeches is a core requirement for
well-educated students (van Ginkel, Gulikers, Biemans, & Mulder,
2015). Whether a speaker is perceived as competent depends on the
effectiveness and appropriateness of the shown public speaking skills.
This is influenced by the person’s knowledge and repertoire of non-
verbal, organizational, and language use skills as well as by the person’s
motivation (e.g., speech anxiety; see Backlund & Morreale, 2015; De
Grez & Valcke, 2010; van Ginkel et al., 2015). Even for the young target

group of elementary school children, repeated calls for interventions
that are aimed at promoting public speaking competence have been
made (Hunt, Wright, & Simonds, 2014). However, only a few inter-
ventions have been developed for this age group. Furthermore, research
on how to promote elementary school children’s public speaking
competence is similarly sparse (Hunt et al., 2014) and also often suffers
from rather severe methodological limitations (De Grez & Valcke,
2010). To close this gap, a corresponding speech training program was
developed and evaluated (Herbein et al., 2018)—herein, we test this
speech training program when offered by several course instructors.

In general, an intervention is considered successful if its im-
plementation results in an improvement in the intended outcomes
(Fixsen, Blase, Metz, & van Dyke, 2013). In order to provide a successful
intervention for dissemination in practice, different stages are necessary
to ensure effectiveness and practicability (see Fig. 1 based on, e.g.,
Humphrey et al., 2016; Lendrum & Wigelsworth, 2013). First, the
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instructional goals need to be deduced from the needs of the target
group (Humphrey et al., 2016). Second, the intervention needs to be
developed on the basis of a change model (Nelson, Cordray, Hulleman,
Darrow, & Sommer, 2012) that is grounded, for example, in psycholo-
gical theories (see Graham, McKeown, Kiuhara, & Harris, 2012;
Lendrum & Wigelsworth, 2013). Next, pilot, efficacy, and effectiveness
studies should be conducted to investigate the intervention’s accept-
ability, practicability, and utility as well as effectiveness. Whereas an
efficacy study is applied to examine whether an intervention is suc-
cessful under optimal and controlled implementation conditions, an
effectiveness study is conducted to examine the effects of an interven-
tion when it is implemented in the real world (Gottfredson et al., 2015;
Greene, 2015). Finally, scaling-up studies follow. These can be aimed at
increasing the impact of the intervention by broadening the intended
target group and training context (Gottfredson et al., 2015).

The current study focused on the stepwise development of an in-
tervention targeting the improvement of elementary school children’s
public speaking skills. Based on a change model grounded in psycho-
logical theories, a multicomponent intervention for elementary school
children was previously conceptualized, piloted, and evaluated in an
efficacy study (Herbein et al., 2018). The results indicated that public
speaking skills can already be fostered in elementary-school-aged
children. Whereas this efficacy study showed a high level of internal
validity, conclusions regarding whether the treatment effects would
hold if the training were offered under less strict conditions (e.g., by
using nonresearch course instructors) remained unclear. Consequently,
the current study tested the intervention’s effectiveness in a real-world
implementation (i.e., with several course instructors) for the same
outcomes that Herbein et al. (2018) used.

1.1. Background on the present study

1.1.1. Fostering elementary school children’s public speaking skills: Need for
an intervention

In comparison with reading and writing skills, the promotion of
speaking (and listening) skills is often neglected in education (EDK,
2010; Wilson, 1997). This is problematic because public speaking
competence is required not only for a single subject (specifically lan-
guage arts) in school but also for the whole curriculum as it serves as a
tool for learning and knowledge assessment (Lee, Quinn, & Valdes,
2013). For instance, in school subjects such as mathematics and science,
students need to be able to present their knowledge and ideas in in-
formative speeches. Thereby, students’ abilities to competently transmit
their knowledge influence assessments of their knowledge and skills
(Min, 2014). The ability to give an informative speech is also relevant
outside the curriculum when students are involved in extracurricular
activities (e.g., STEM competitions such as the European Union Contest
for Young Scientists) and, of course, later in life in the workplace
(Morreale, Valenzano, & Bauer, 2016; van Ginkel et al., 2015).

Even as early as elementary school, children face the task of needing
to give informative public speeches (Common Core State Standards
Initiative, 2010; EDK, 2010; Kultusministerkonferenz, 2005). However,
research on public speaking and its promotion in elementary and sec-
ondary schools is still scarce when compared with higher education

(Hunt et al., 2014). Further, the majority of studies examining the ef-
fectiveness of public speaking interventions for younger students have
been characterized by a number of methodological limitations (De Grez
& Valcke, 2010). For instance, some studies failed to randomize stu-
dents into intervention and control groups, did not employ a control
group at all, or used only one source for assessing effectiveness mea-
sures (e.g., only students’ self-reports), potentially resulting in less
generalizable conclusions. Based on the need for and the lack of public
speaking interventions, a new speech training program for the target
group of elementary school children was developed and aimed at pro-
moting their public speaking skills (see Herbein et al., 2018).

1.1.2. Conceptualization of the public speaking training program
The speech training program was designed for third and fourth

graders participating in an extracurricular enrichment program and a
group size of six to 10 students. The training consisted of 11 course
units, each lasting 90min. The training program was based on a con-
ceptual framework for public speaking competence. The framework
summarized theoretical and practical approaches from different fields
(e.g., communication studies, psychology, rhetoric, and speech science)
and took into consideration theoretical frameworks, empirical studies,
educational standards, and assessment tools. It suggests that the ability
to show competent public speaking behavior is influenced by the
manifestation and combination of three underlying dimensions of
public speaking competence (also referred to as components; see e.g.,
Morreale, Spitzberg, & Barge, 2013): knowledge, motivation, and skills
(Backlund & Morreale, 2015; De Grez & Valcke, 2010; van Ginkel et al.,
2015). Knowledge incorporates the theoretical background of how to
prepare and deliver a speech (Morreale et al., 2013). Motivation com-
prises a person’s willingness to communicate and is determined by
different components (e.g., by communication apprehension or speech
anxiety; Croucher, 2013). Finally, a repertoire of skills is required for a
person to be able to speak competently. The skills can be grouped into
four dimensions: (a) nonverbal behavior–visual impression (e.g., eye
contact, gestures, posture), (b) nonverbal behavior–auditory impression
(e.g., articulation, fluency, pitch, voice, volume), (c) language use (e.g.,
use of rhetorical devices or technical terms), and (d) organization (e.g.,
structure of the speech, reasonable selection of information).

Overall, a speaker’s public speaking competence depends on the
effectiveness (i.e., the achievement of the communicational goal) and
the appropriateness of the speech (Morreale, Moore, Surges-Tatum, &
Webster, 2007). Thus, the perception of public speaking competence is
based on a speaker’s actual implementation of public speaking behavior
in a specific context. In order to exhibit contextually appropriate be-
havior (i.e., appropriate for the specific situation, the target audience,
the communicational intention, the topic, and for certain norms and
standards), specific skills need to be selected, adapted, and used. This
process is guided by the speaker’s knowledge and motivation (Backlund
& Morreale, 2015). Whether or not a speaker is perceived as competent
depends on the extent to which he or she demonstrates these skills and
whether or not he or she appropriately addresses the context. However,
inferences about motivation and knowledge can be made as a function
of observed public speaking behavior to some extent.

The content of the training program was derived on the basis of the

Fig. 1. Putting an intervention into practice: The six stages from identifying the needs of a target group to scaling-up (based on e.g., Humphrey et al., 2016; Lendrum
& Wigelsworth, 2013).
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framework for public speaking competence. Thus, the final program
included—in order of thematization—stage fright (Course Unit 3; see
Fig. 2 for the course structure and contents), nonverbal communication
(visual and auditory impression; Course Units 4 and 5), and compre-
hensibility (language use and organization of speech; Course Units 6
and 7). These topics were framed by the introductory and closing parts
of the course (Units 1 and 2, and 8 to 11). The closing parts focused on
the preparation and delivery of a final talk on a self-chosen subject. For
all topics, the focus was on the public speaking task of informing others.

Across the course units, the course gradually enabled a deepening of
knowledge, an extension of the student’s repertoire of skills, an increase
in confidence when speaking (i.e., motivation), and a reflection on the
adequate application of behavior (contextual appropriateness).
Thereby, the training methods were derived from the underlying core
components that were defined on the basis of research on the promo-
tion of public speaking competence in higher education (van Ginkel
et al., 2015): behavior modeling, opportunity to practice, different
forms of feedback (peer and trainer feedback), self-assessment via video
feedback, and phases of transfer by giving the children the opportunity
to work on their own scientific speech topics. More specifically, each
course unit began with an introductory game and, depending on the
instructional goal, was followed by theoretical instruction provided by
the instructor, practical exercises, conversations in class, demonstra-
tions by the instructor, observation tasks, phases in which students
provided or received feedback, or work on the student’s own topic.
Finally, each course unit ended with a closing ritual. Across the course
units, the difficulty and complexity of practical speaking tasks increased
steadily, that is, from short impromptu speeches sitting in the group to
3- to 5-min talks in front of the others at the end of the training. For
more information about the speech training program and its theoretical
background, see Herbein et al. (2018).

1.1.3. The challenge of successfully implementing an intervention
Before a psychological intervention is put into practice, its efficacy

and practicability need to be demonstrated (Fixsen et al., 2013). These
qualities can be supported by ensuring that the intervention passes
through six different stages, whereby the single stages can be repeated
if necessary (see Fig. 1 based on, e.g., Humphrey et al., 2016; Lendrum
& Wigelsworth, 2013). Transferring this procedure to the public
speaking training program, Stages 1 to 5 were made concrete as follows.

After defining the need for speech training for elementary school
children (Stage 1) and choosing the contents and teaching methods
(Stage 2), a pilot study followed (Stage 3). In general, the aim of the
piloting stage is to examine the intervention’s practicability, accept-
ability, appropriateness, and utility (Humphrey et al., 2016). In the
piloting stage of the speech training program, the intervention was
offered by the course developer to two groups of eight and nine chil-
dren, respectively. After examining and incorporating feedback from
the pilot phase into the training concept, the efficacy of the training
program was evaluated (Stage 4).

The aim of an efficacy study is to examine the improvements in
predefined outcome variables (Bywater, 2012). To avoid confounding
influences, the efficacy study should be conducted in a controlled set-
ting (Hulleman & Cordray, 2009). To do so for the speech program, the
course was offered as an extracurricular enrichment program for ele-
mentary school children. Only one course instructor, namely, the first
author and developer (a psychologist and speech scientist) offered the
course, whereby she followed a scripted manual in implementing the
course, and the same teaching materials were used in all groups. A
randomized controlled trial with pretest and posttest measures and a
treated control group were employed to assess the efficacy of the
trainings. Treatment effects on public speaking skills were assessed with
external ratings of videotaped presentations, and the treatment effect
on speech anxiety was assessed via self-reports. The findings of the
efficacy study revealed that the intervention successfully improved
most of the public speaking skills it was designed to improve. No
treatment effects were found on speech anxiety (Herbein et al., 2018).

When an efficacy study of an intervention shows good results, the
intervention can subsequently be implemented in the field.
Accordingly, an investigation of the intervention’s effectiveness under
less controlled conditions is usually suggested (Gottfredson et al.,
2015). Owing to the positive findings in the study in which the efficacy
of the speech training was evaluated, the aim of the present study was
to conduct an effectiveness study.

1.2. The present study

On the basis of the repeated demand for public speaking interven-
tions for elementary school children (Hunt et al., 2014) and the first
promising results of a corresponding intervention (Herbein et al.,
2018), with the present study, we took the next step toward the prac-
tical implementation of the intervention. While keeping the basic
conditions identical to those used in the efficacy study (e.g., a training
program offered as an enrichment program for elementary school
children with the same course structure and contents), we relaxed the
standardized delivery of the intervention: Instead of having the course
developer offer the training program, a group of nonresearch course
instructors offered it in a natural setting. When an intervention is put
into practice, the extent to which the intervention is implemented as
intended by the developer—called implementation fidelity—needs to
be considered (Humphrey et al., 2016). To maximize implementation
fidelity in the present study, course instructors participated in a
workshop and received a course manual and all of the teaching mate-
rials. The effectiveness of the program with respect to public speaking
skills and speech anxiety was assessed in a randomized wait-list control
group design. The same measures as used by Herbein et al. (2018) were
applied: Public speaking skills were assessed with video ratings, and
speech anxiety was assessed with self-reports. Implementation fidelity
was assessed by administering self-reports to the course instructors. On
the basis of the findings of the efficacy study by Herbein et al. (2018),

Fig. 2. Contents and structure of the speech training program (based on Herbein et al., 2018).
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we had the following hypotheses:
Hypothesis One: We expected that the training program would

foster students’ ability to adapt their public speaking skills to the con-
text. Consequently, we hypothesized that children in the training group
would show more appropriate public speaking skills than children in
the control group as assessed via external ratings.1

Hypothesis Two: We predicted that the training program would
reduce speech anxiety. Specifically, we expected that the children in the
training group would report fewer cognitive and bodily speech anxiety
symptoms compared to the children in the control group.

2. Method

We first describe the participants taking part in the study, and then
present the study procedure. This includes a delineation of the steps
that were undertaken to prepare the implementation, the research de-
sign used, and information on rater training. This is followed by a de-
scription of the measures used, a section on missing data, and the
analyses.

2.1. Participants

The speech training program was offered in the second half of the
2014-2015 school year. It was part of the Hector Children’s Academy
Program (HCAP), an extracurricular enrichment program for talented
elementary school children. The HCAP is a statewide promotion pro-
gram in the German state of Baden-Württemberg. This program ad-
dresses children who have been nominated by their teacher. At 65
different local HCAP sites (as of June 2017), accepted children can be
enrolled in a variety of extracurricular afternoon/weekend courses. The
courses are offered not only by teachers but also by a large number of
external course instructors who have different kinds of professional
backgrounds (e.g., architects, computer scientists, engineers, graphic
designers, or interpreters).

In order to recruit course instructors for the speech training pro-
gram, we sent informational material about the course contents and the
implementation study to all local HCAP sites 5months before the study
began. Eleven course instructors registered for the course, agreed to
participate in the study, and provided written informed consent.
However, two course instructors could not offer the course because
personal issues came up, and one instructor needed to cancel the course
because only a small number of students enrolled. The remaining eight
participating course instructors were all women and had a mean age of
46.50 (SD=14.21) years. They had worked between 0 and 13 years at
a local HCAP site (M=4.71, SD=4.15 years) and had offered a mean
number of 10 courses in the past (SD=11.85). For more details on the
course instructors, see Table 1.

Before the study began, written parental consent was received for
the children’s participation. The study participants consisted of 61
(46% girls) third- and fourth-grade students. They were enrolled at one
of the eight local HCAP sites that offered the public speaking training
program. The mean age of the children was 9.10 (SD=0.84) years.
They showed a mean verbal IQ of 110.90 (SD=15.05; see Section 2.3).

2.2. Procedure

To achieve high implementation fidelity and to examine the effec-
tiveness of the speech training program, the study included several

steps. To increase implementation fidelity, a workshop for course in-
structors was scheduled before the pretest. To assess the treatment ef-
fects, a randomized controlled trial with pre- and posttest measures was
used. The dependent variables (i.e., appropriateness of the public
speaking skills, assessed via external ratings of videotaped presenta-
tions, and speech anxiety, assessed via self-reports) were assessed at
both measurement points. To this end, the children gave a short pre-
sentation and filled out questionnaires before the training began and
after it ended. The control variables and the characteristics of the in-
structors were assessed at pretest only. After the children had com-
pleted the posttest, external raters were trained to rate the children’s
videotaped presentations to examine the appropriateness of their public
speaking skills. Interrater reliability was examined afterwards. All steps
of the study are summarized in chronological order in Fig. 3 and are
described in more detail next.

2.2.1. Preparing the implementation
The process of putting an intervention into practice is called im-

plementation (Fixsen, Naoom, Blase, Friedman, & Wallace, 2005).
Across different frameworks, eight dimensions of implementation are
typically distinguished (e.g., Durlak & DuPre, 2008; Humphrey et al.,
2016; Nelson et al., 2012). These can be allocated to the behavior of the
instructor (adherence, dosage, quality, adaption), the behavior of the
participants (responsiveness, reach), and the characteristics of the in-
tervention and control conditions (program differentiation, monitoring
of control conditions; Durlak & DuPre, 2008; Humphrey et al., 2016).
Based on these dimensions, implementation fidelity can be assessed
(Humphrey et al., 2016). High implementation fidelity is the core of a
successful intervention in practice. Generally, the smaller the gaps be-
tween the intentions of the developer and the actual behavior of the
instructors and participants as well as the characteristics of the condi-
tions, the higher the effects of the intervention on the intended out-
comes (see Durlak & DuPre, 2008; O'Donnell, 2008). In addition, im-
plementation fidelity needs to be assessed to examine whether (a lack
of) improvements in the intended outcome are due to the (lack of) ef-
fectiveness of the intervention (Munter, Wilhelm, Cobb, & Cordray,
2014) or due to other factors (e.g., implementation or evaluation
failure; Greene, 2015; Humphrey et al., 2016).

The shift from controlled efficacy studies to real-world im-
plementations is often associated with a change in instructors. This
change is often associated with low implementation fidelity, and thus,
the effects on the intended outcomes are typically reduced (Greene,
2015; Hulleman & Cordray, 2009; Lendrum & Wigelsworth, 2013). One

Table 1
Descriptive statistics for the sample of instructors.

M SD

Age 46.50 14.21
Communication competence 82.24 12.31
Communication apprehension–public speaking 2.19 0.65

Theoretical knowledge (self-reports)
Emergence of stage fright 3.43 0.54
Symptoms of stage fright 3.71 0.49
Handling stage fright 3.57 0.54
Nonverbal–visual 3.57 0.54
Nonverbal–auditory 3.57 0.54
Importance of nonverbal communication 3.71 0.49
Comprehensibility 3.86 0.38
Structure 3.86 0.38
Feedback rules 3.71 0.49
Video feedback 3.29 0.76
Notes 3.71 0.49
Visualization 3.86 0.38

Yes No
Pedagogical qualifications 5 3

Note. N=8.

1 Given that Herbein et al. (2018) found high correlations between the extent
and appropriateness of skills (with a Mdn correlation = .83), they considered
only appropriateness in the analyses, on the basis of the assumption that the
ability to behave appropriately reflects a higher level of public speaking com-
petence (Rubin & Morreale, 1996; Staton & Tomlinson, 2001). We followed the
same approach.
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reason for this low implementation fidelity is that, in practice, in-
structors might not completely adhere to the intervention as outlined
but might modify it (Greene, 2015; Humphrey et al., 2016; Rimm-
Kaufman et al., 2014). Thus, to promote high implementation fidelity,
specific factors concerning the instructors and their behavior need to be
addressed. For example, this includes developing support systems (e.g.,
workshops for instructors) and supplying instructors with information
and teaching materials that will help them implement the intervention
(Bywater, 2012; Humphrey et al., 2016; Souvignier & Mokhlesgerami,
2006).

In the present effectiveness study, several steps were taken to en-
hance implementation fidelity. The aim was to increase instructors’
knowledge and acceptance of the intervention while simultaneously
reducing their financial, personal, and temporal costs. Specifically, the
course instructors were given a scripted course manual2 and were asked
to participate in a 1-day workshop prior to the course. The course
manual contained a description of the general theoretical background
of public speaking competence, detailed explanations of each of the 11
course units, as well as information about the goal, introduction, im-
plementation, conclusion, and transferring of each exercise. Further-
more, time frames were given for all exercises (for an extract from the
manual, see Appendix A).

The 1-day workshop was offered by the first author, who had de-
veloped the course. Two groups of five and six instructors participated,
respectively. The workshop consisted of four parts: First, the theoretical
background of the course was presented. Second, the course instructors
were familiarized with the course manual and its construction and
contents. Third, each course unit was introduced in more detail, in-
cluding a short theoretical introduction, the goals, the exercises, and
the related materials. Fourth, organizational matters were clarified with
respect to the evaluation of the implementation of the course. The
teaching methods included lectures, practical exercises, and (small
group) discussions. To achieve a high level of implementation fidelity,
the course instructors were given all of the teaching materials (e.g., all
materials needed to conduct the exercises) in addition to the course
manual.

2.2.2. Research design
A randomized controlled trial with repeated measures (pretest and

posttest measures; Humphrey et al., 2016) was conducted to assess the
effectiveness of the training program with respect to public speaking
skills and speech anxiety. To be able to draw valid causal inferences
about the effectiveness of a treatment, the standard practice is to em-
ploy a control group (Gottfredson et al., 2015). Furthermore, assigning
the participants randomly to either the intervention or the control
group is considered the best method for generating unbiased estimates
of an intervention’s treatment effects (Gottfredson et al., 2015;

Humphrey et al., 2016). In the present study, blocked randomization
was conducted on the basis of computer-generated random numbers.
Owing to registration numbers smaller than seven, cluster randomiza-
tion had to be carried out for three local HCAP sites. On the basis of the
randomization, 28 children (61% girls, age: M=9.17, SD=0.86)
participated in the intervention group. They received the intervention
on a weekly basis. The other 33 children (33% girls, age: M=9.05,
SD=0.84) joined the wait-list control group, receiving the public
speaking training program in a block course after the posttest. Before
participants found out whether they were assigned to the intervention
or the control group, all children took the pretest. The pretest was
administered during the intervention group’s first course unit. All
children who were enrolled in the speech training program (i.e., in
either the intervention or the control group) at one local HCAP site
participated. The course instructors (at pretest) as well as the test lea-
ders (at pre- and posttest) were blind to the children’s group assign-
ment. The posttest took place during the intervention group’s last
course unit, in which, again, all children from both groups participated.
Afterwards, the control group participated in the intervention, offered
as a block course. In contrast to the weekly courses that the intervention
group took, the block course was organized into fewer but longer course
lessons. For example, all course units were offered directly after one
another in two consecutive Friday/Saturday sessions.

2.2.3. External rater training
The appropriateness of public speaking skills was assessed by ex-

ternal raters. To ensure high interrater reliability, all raters participated
in a training session before examining the videotaped presentations. In
addition, they were given a manual. For more information on the ex-
ternal video ratings, see Section 2.3.

2.3. Measures

Implementation fidelity was assessed continuously as the instructors
taught the course. The dependent variables (appropriateness of the
public speaking skills and speech anxiety) were assessed at pre- and
posttest using the same measures. The control variables (i.e., general
fluid abilities and verbal intelligence) and instructor characteristics
were assessed at pretest only.

2.3.1. Implementation fidelity
How implementation fidelity is assessed is always unique to some

extent because it strongly depends on the particular intervention (Abry,
Hulleman, & Rimm-Kaufman, 2015). When examining the effectiveness
of an intervention on students’ outcomes, it is reasonable to conclude
that the quantity as well as the quality of implemented exercises affects
children’s development (Greene, 2015; Odom et al., 2010). Thus, in this
study, we assessed implementation fidelity along two dimensions: ad-
herence (i.e., compliance with the exercises in the course manual) and
quality of delivery (i.e., the manner of implementation and thus how

Fig. 3. Procedure used in the effectiveness study.

2 The course manual was prepared and then pretested by three speech sci-
entists offering the course after the pilot study.

E. Herbein et al. Contemporary Educational Psychology 55 (2018) 176–188

180



well the exercise was delivered; see Humphrey et al., 2016; Nelson
et al., 2012; Schoenwald et al., 2011). For this purpose, course in-
structors filled out a questionnaire after each course unit. To assess
adherence, they first identified whether each exercise was conducted or
not (item: “Was the exercise conducted?”; dummy-coded: 0= no,
1= yes). As the exercises differed in the extent to which they were
important for reaching the instructional goals, weights were assigned to
each exercise ranging from 1= little importance to 3= great importance.
Overall, the course consisted of 68 exercises. Weighing the exercises by
importance, i.e., from 1 to 3, led to a maximal total score of 181 for
adherence. To describe adherence, the percentage of exercises that were
conducted was calculated for each course instructor. To assess quality
of delivery, for each exercise, the instructors reported how well its
implementation had worked (item: “How did the implementation go?”;
3-point Likert-type scale: 1= not well, 2= okay, 3=well). Because one
of the instructors had a great deal of missing data, quality could be
ascertained for only five out of the nine course units for this instructor
(Instructor B; see Table 2).

2.3.2. Public speaking skills
To measure public speaking skills, we used a standardized public

speaking task and videotaped the resulting presentations the children
gave. The public speaking context was the same for the pretest and
posttest, that is, the children faced the same task, preparation condi-
tion, material, and speaking situation at each measurement point.
Namely, the children’s task was to draw a scientist (Chambers, 1983) on
a poster and to consider what the scientist might be doing throughout
an entire day. They were told that they would need to present in-
formation about their poster and ideas in a speech after they were done
with the poster. They prepared their speeches in a group setting for
15min by creating the poster on a prepared template. After creating
their speeches, the children were randomly assigned to one of three
different test leaders. Next, each test leader accompanied one child to a
separate room where each child subsequently presented his or her
speech. This speaking situation—presenting separately in front of one

test leader instead of in front of the class—was chosen to prevent the
children from imitating each other and to rule out effects of learning
from observation (for a discussion of the advantages of this approach
vs. having students present in front of the class, see Herbein et al.,
2018). The order in which the children presented was randomly as-
signed.

On the basis of the short videotaped presentations, the students’
public speaking skills were rated. A previously developed observation
sheet was used to capture the appropriateness of the students’ public
speaking skills (i.e., the ability to adapt one’s public speaking skills to a
particular context). The appropriateness of the public speaking skills
was assessed via 34 items (e.g., “Eye contact is situationally appro-
priate”). Each public speaking skill was assigned to one of the four
dimensions: nonverbal behavior–visual, nonverbal behavior–auditory,
language use, and organization of speech. For more information about
the instrument, see Table 3. Ratings were made with a 4-point Likert-
type scale (ranging from 1= strongly disagree to 4= strongly agree).
Three external raters were trained to use the observation sheet.3 All
three raters rated all videotaped presentations. The videos were pre-
sented in a random order, and the raters were blind to measurement
point and group membership. To achieve satisfactory precision in the
interrater reliability estimates (Bonett, 2002), all available video data
on comparable speeches by elementary school children were used.
These videos stemmed from this study (N=114) and the previous ef-
ficacy study (N=110). Thus, all three raters rated a total of 224 videos.
With this design, interrater reliability was examined by using two-way,
absolute, average-measure ICCs for each item across all 224 videos. We
included only items with good (between .60 and .74) or excellent (≥
.75) interrater reliabilities (Cicchetti, 1994), resulting in 11 items for

Table 2
Implementation fidelity: adherence and quality of delivery.

Course instructors Total

A B C D E F

Course unit Adh.

%

Quality
M

(SD)

Adh.

%

Quality
M

(SD)

Adh.

%

Quality
M

(SD)

Adh.

%

Quality
M

(SD)

Adh.

%

Quality
M

(SD)

Adh.

%

Quality
M

(SD)

Adh. %
M
(SD)

Quality
M

(SD)

2 100 3.00
(0)

100 3.00
(0)

100 2.50
(0.55)

92 2.80
(0.45)

100 2.33
(0.82)

100 3.00
(0)

98.67
(3.27)

2.77
(0.49)

3 100 2.86
(0.38)

80 n.a. 100 2.00
(0.82)

93 3.00
(0)

87 2.50
(0.55)

93 3.00
(0)

92.17
(7.73)

2.67
(0.59)

4 79 2.83
(0.41)

86 n.a. 79 3.00
(0)

86 2.83
(0.41)

79 2.40
(0.89)

100 2.71
(0.49)

84.83
(8.18)

2.77
(0.50)

5 85 2.80
(0.45)

100 2.57
(0.53)

92 2.33
(0.52)

77 3.00
(0)

92 2.60
(0.55)

100 2.86
(0.38)

91.00
(8.90)

2.69
(0.47)

6 100 2.43
(0.53)

100 n.a. 100 2.29
(0.49)

100 n.a. 63 2.00
(1.00)

100 2.71
(0.49)

93.83
(15.11)

2.42
(0.62)

7 57 2.00
(0)

100 2.86
(0.38)

86 2.20
(0.45)

86 2.50
(0.55)

57 2.00
(0)

100 3.00
(0)

81.00
(19.62)

2.55
(0.51)

8 37 2.67
(0.58)

95 2.86
(0.38)

68 2.50
(0.55)

89 2.86
(0.38)

68 2.00
(0.82)

100 3.00
(0)

76.17
(23.47)

2.71
(0.52)

9 88 3.00
(0)

58 1.75
(0.50)

100 1.89
(0.33)

100 3.00
(0)

58 n.a. 100 2.67
(0.50)

84.00
(20.67)

2.55
(0.60)

10 50 3.00
(0)

64 n.a. 100 2.14
(0.38)

71 3.00
(0)

50 n.a. 64 2.00
(0.82)

66.50
(18.44)

2.44
(0.62)

Total 77 2.73
(0.42)

87 2.63
(0.53)

92 2.32
(0.56)

88 2.84
(0.36)

73 2.35
(0.72)

95 2.77
(0.44)

85.33
(8.59)

2.63
(0.55)

Note. Course Units 1 and 11 are missing because the pretest and posttest were conducted during these units. Two course instructors are missing because they offered
the block course only for the wait-list control group due to cluster randomization. Adh.= adherence (i.e., the percentage of exercises conducted by each course
instructor and in each course unit). Quality= quality of delivery. n.a.= no data were available because the instructor reported the quality for less than 75% of the
conducted exercises in this unit, and thus, no mean was calculated.

3 They received a manual and three repeated practical training sessions of-
fered by a speech and rating expert. In the training program, videos of short
presentations of children performing the same task were used. Afterwards, the
ratings of the presentations conducted in this study began.
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the analyses (see Table 4). Ten of the 11 items could be assigned to the
public speaking skill dimensions as follows: nonverbal behavior–visual:
posture, gestures, and eye contact; nonverbal behavior–auditory: speech
respiration, breaks, and speech fluency; organization of speech: length of
speech, length of introduction, length of conclusion, and reference to listener.
For language use, no item had an ICC≥ .60. The 11th item referred to
the overall appropriateness of the given presentation. Note that in the
previous study, which used the same observation sheet (Herbein et al.,
2018), three additional items showed an ICC > .60: mimics and
proxemics (nonverbal behavior–visual) and variation of breaks (non-
verbal behavior–auditory). Although excluded from the analyses in the
current study, the effects of the training on these three items are re-
ported for comparison in Appendix B. After the videos were rated, the
effectiveness of the training was examined on the 11 items and based on
the subsample of videotaped presentations belonging to this study (114
videos; 61 pretest and 53 posttest; mean duration: 56 s, SD=25.27 s).

2.3.3. Speech anxiety
The German version of the Performance Anxiety Questionnaire (Cox

& Kenardy, 1993; German: Fehm & Hille, 2005) was used to assess
speech anxiety. The questionnaire assesses cognitive (10 items; e.g., “I
am worried about my presentation”) and bodily (10 items; e.g., “I have
sweaty palms”) symptoms. Two items were excluded because of poor
corrected item-total correlations. These items came from the cognitive
symptoms subscale (i.e., “It is very important for me to give a good
presentation”; rit= .08 for t1 and rit= .10 for t2) and the bodily
symptoms subscale (i.e., “I could faint”; rit=−.08 for t1 and rit= .18
for t2). Each item was rated on a 5-point Likert scale ranging from
1= never to 5= always. The children were asked to think about a si-
tuation in which they had to give a speech when they rated the items,
and the items were administered before the children had to give their
speeches in the current study.

2.3.4. Control variables
In order to enhance the precision of the regression coefficients and

Table 3
Observation sheet for assessing the situational appropriateness of public speaking skills.

Dimension Assessed public speaking skills

Nonverbal– visual 6 items Posture, gestures, mimic, eye contact, proxemics, use of notes

Nonverbal– auditory 15 items Speech respiration, pitch of voice, variation of voice, articulation, accentuation, variation of accentuation, volume, variation of volume, speech
rate, variation in speech rate, breaks, variation in breaks, intonation, variation in intonation, speech fluency

Language use 4 items Linguistic expression, use of rhetorical devices, activation, personal address

Organization 8 items Structure, amount of information, length of speech, length of introduction, length of conclusion, visualization, intention of communication,
reference to listener

1 item Global performance

Note. The exact wording of each item followed the structure “Public speaking skill is situationally appropriate” (based on Herbein et al., 2018).

Table 4
Means and standard deviations of all variables for each measurement point and group.

Pretest Posttest α ICC

Speech training Control group MIS Speech training Control group MIS Items t1/t2

M SD M SD M SD M SD

Dependent variables (video ratings)
Nonverbal–visual
Posture 3.13 0.67 3.08 0.49 0 3.42 0.54 3.10 0.58 13 1 .80
Gestures 2.50 0.89 2.57 0.72 0 2.85 0.61 2.71 0.63 13 1 .74
Eye contact 2.95 0.59 2.92 0.58 0 3.06 0.49 2.93 0.60 13 1 .63

Nonverbal–auditory
Speech respiration 3.44 0.78 3.39 0.54 0 3.44 0.46 3.24 0.69 13 1 .75
Breaks 3.29 0.62 2.98 0.70 0 3.13 0.59 3.11 0.46 13 1 .64
Speech fluency 3.47 0.55 3.18 0.55 0 3.49 0.48 3.28 0.43 13 1 .79

Organization
Length of speech 2.96 0.62 3.00 0.71 0 3.10 0.56 2.86 0.56 13 1 .66
Length of introduction 2.13 0.47 2.14 0.59 0 2.59 0.96 2.02 0.84 13 1 .61
Length of conclusion 1.33 0.29 1.41 0.53 0 1.78 0.71 1.33 0.45 13 1 .69
Reference to listener 2.80 0.44 2.84 0.40 0 3.40 0.40 3.17 0.43 13 1 .61

Global performance 2.88 0.50 2.87 0.50 0 3.06 0.38 2.78 0.54 13 1 .77

Dependent variables (self-reports)
Speech anxiety cognitive 2.21 0.85 1.86 0.71 0 1.94 0.94 1.99 0.85 13 9 .88/.93
Speech anxiety bodily 1.96 0.72 1.70 0.51 0 1.79 0.70 1.77 0.63 13 9 .80/.82

Control variablesa

General fluid abilities 10.08 2.84 9.96 2.28 16 16 .57
Verbal intelligence 110.11 15.60 111.58 14.77 0 30 .85

Note. aGender was used as another control variable (speech training: N=28, 61% female; control group: N=33, 33% female). α t1/t2=Cronbach's alpha at
pretest/posttest. ICC= two-way, absolute, average-measure ICCs for the total sample of 224 videos (including pretest and posttest videos) based on three raters.
Conducting the interrater reliability of these 11 items separately for the 114 videotaped presentations in this study, the ICCs ranged from .50 to .78 with six items
having an ICC > .60. MIS=Missing data in %. The variation in sample size is due to occasional missing data except for the variable general fluid abilities: There,
missing values trace back to nonimplementation of the test because of time problems at one local HCAP site.
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to control for any bias that could result from a lack of baseline
equivalence between the two groups (Cohen, Cohen, West, & Aiken,
2003), we included control variables. General fluid abilities and verbal
intelligence were selected because the training program was offered as
an enrichment program for talented students, and previous studies on
the HCAP have shown that one factor for being nominated for partici-
pation is students’ intelligence (see Rothenbusch, Zettler, Voss, Lösch, &
Trautwein, 2016). General fluid abilities were measured via the figural
abilities subscale from the BEFKI-short (Schroeders, Schipolowski,
Zettler, Golle, & Wilhelm, 2016). The test consists of 16 items. Verbal
intelligence was assessed with the 30 items of the vocabulary subtest
from the German version of the Culture Fair Intelligence Test (CFT 20-
R; Weiß, 2006).

2.3.5. Instructor characteristics
Communication competence was assessed with the Self-Perceived

Communication Competence Scale (McCroskey & McCroskey, 1988).
Instructors were asked to indicate in an open space next to each of the
12 items how competent they believed they were in the specific com-
munication situation that was described (0= completely incompetent to
100= competent). Communication apprehension–public speaking was
assessed with six items from the Personal Report of Communication
Apprehension (PRCA24; McCroskey, Beatty, Kearney, & Plax, 2009; 5-
point Likert-type scale ranging from 1= strongly disagree to 5= strongly
agree). Twelve items were used to assess the instructors’ theoretical
knowledge of the contents of the speech training at pretest (i.e., after
the workshop). The items were answered on a 4-point Likert-type scale
ranging from 1= strongly disagree to 4= strongly agree. In addition, the
course instructors were asked whether they had a pedagogical qualifi-
cation (0= no, 1= yes).

2.4. Missing data

Missing data resulted from nonresponses to single items or the ab-
sence of students at posttest. Overall, missing data for all variables, both
groups, and measurement times ranged from 0% to 16% (Table 4). A
closer look at the missing data at posttest revealed no differential rate of
missing data between the treatment and control groups because four
children were missing from each group. In addition, there were no
differential missing patterns for the groups on the pretest variables (all
p-values > .05). However, a comparison of the means of the dependent
variables at pretest for the children missing at posttest with the children
who were not missing at posttest showed significant differences on the
global performance variable in both groups. Lower scores were found for
children missing at posttest in the control group, U(4, 29) = 16,
p= .016, and in the treatment group, U(4, 24) = 15, p= .023. Fur-
thermore, lower scores were found for children missing at posttest in
speech fluency in the treatment group, U(4, 24) = 16, p= .029. For all
other variables, no significant differences were found (all p-values >
.05). Because we assumed that the data were missing at random, we
used full-information maximum likelihood (FIML) estimation (Enders,
2010) for our analyses.

2.5. Analyses

We used multiple linear regression analyses to analyze the effec-
tiveness of the training program. Analyses were computed in Mplus
Version 7 (Muthén & Muthén, 1998–2012) with maximum likelihood
robust estimation (MLR).4 One-tailed tests of significance (α = .05)
were used to assess the treatment effects because we formulated

directed hypotheses. We investigated treatment effects on 13 dependent
variables. They covered public speaking skills and speech anxiety.

A model was run for each dependent variable, using its posttest
value. For any dependent variable that came from the video ratings, the
mean of all three raters was used in the analysis. In addition, the pretest
score on the respective dependent variable was included as a predictor
variable to eliminate any bias that may have been due to baseline dif-
ferences between the two groups. To assess differential effects for
children with low versus high pretest scores on the dependent variable,
the interaction between the treatment and the pretest score was in-
cluded as an additional predictor variable (Cohen et al., 2003). Fur-
thermore, three control variables were included as predictor variables:
general fluid abilities,5 verbal intelligence, and gender.

Prior to the analyses, all continuous variables (dependent and
control variables) were standardized. Treatment was dummy-coded
(1= speech training and 0= control group), and so was gender (1= boys
and 0= girls). Because the dependent variable was standardized, the
effect size was the same as the regression coefficient of the treatment
indicator. In line with Herbein et al. (2018), and because there are no
other comparable studies, we used the classification of effect sizes
provided by Cohen (1992) as the reference standard: small: d=0.20,
medium: d=0.50, large: d=0.80.

3. Results

Implementation fidelity must be established before an intervention’s
effectiveness can be explored any further. Thus, the results on im-
plementation fidelity (adherence and quality) are reported first. Next,
treatment effects on public speaking skills are reported, focusing on
global performance as well as organizational, nonverbal–visual, and
nonverbal–auditory public speaking skills. Finally, the treatment effects
on speech anxiety are presented.

Descriptive statistics for the implementation fidelity variables are
displayed in Table 2. Descriptive statistics for the dependent and in-
dependent variables are reported in Table 4. The correlations between
the dependent variables at pretest and posttest are reported in Table 5.
The treatment effects are displayed in Tables 6–8.

3.1. Implementation fidelity

High implementation fidelity was expected because the instructors
had attended the workshop and had been provided with materials and
support. Implementation fidelity was assessed along the two dimen-
sions adherence and quality of delivery using instructors’ self-reports.
For adherence, the percentage of exercises conducted by each instructor
was calculated and ranged from 73% to 95% (M=85.33, SD=8.59;
see Table 2). No remarkable omissions were observed except for one
course instructor (A) who conducted only 37% of the exercises in
Course Unit 8 due to technical problems. The mean reported quality of
delivery across all instructors and course units was 2.63 (SD=0.55).
Across the instructors, the mean reported quality (i.e., how well the
implementation of the exercise went) ranged from 2.32 (SD=0.56;
Instructor C) to 2.84 (SD=0.36; Instructor D). Thus, for the exercises
they conducted, the instructors rated the quality of delivery as medium
to high.

3.2. Treatment effects on public speaking skills

For Hypothesis 1, we expected that the training would positively
affect the students’ ability to use public speaking skills. Concerning the

4 Although we intended to do so, we did not account for the nesting of the
data because we encountered errors when trying to run corresponding analyses
due to the relatively small sample size and the relatively small numbers of
clusters.

5When interpreting the results of this study, it has to be noted that for
general fluid abilities, the reliability coefficient was only .57, probably because
the assessment took place in a group setting. Note that the low reliability may
have resulted in an underestimation of the effects.
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appropriateness of global performance, in support of Hypothesis 1, we
found a statistically significant positive effect of the training (B=0.56,
p= .008; Table 6). For the dimensions of public speaking competence,
we found the following results: For the organization dimension, sig-
nificant positive effects of the treatment were found for all four public
speaking skills: length of speech: B=0.61, p= .004; length of introduc-
tion: B=0.81, p= .001; length of conclusion: B=0.89, p < .001; and
reference to listener: B=0.64, p= .010 (Table 6). For the non-
verbal–visual dimension, no significant positive effects of the treatment
were found for any of the three public speaking skills posture, gestures,
or eye contact (all p-values > .05; Table 7). For the nonverbal–auditory
dimension, no positive treatment effects were found for any of the three

skills speech respiration, breaks, or speech fluency (all p-values > .05;
Table 7). Overall, children who participated in the speech training
program, compared with the control group, showed a more appropriate
global performance and were better able to adapt their organizational
skills (length of speech, length of introduction, length of conclusion, re-
ference to listener) to the specific context. Concerning the appropriate-
ness of nonverbal public speaking skills (i.e., visual and auditory), the
children who participated in the speech training program did not show
more appropriate behavior than those in the control group.

Concerning the differential effects that depended on the initial
manifestation of the dependent variables, no significant interaction
between the treatment and pretest score was found except for reference

Table 5
Correlations between the dependent variables at pretest (below diagonal) and posttest (above diagonal).

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

(1) Posture .17 .36* .01 .15 .12 −.12 .00 .17 .10 .25 .04 −.09
(2) Gestures .33* .22 −.14 .21 .36* .36* .31* .48* .35* .47* −.20 −.09
(3) Eye contact −.16 .08 .25 .43* .27* .15 .13 .20 .37* .54* .08 .05

(4) Speech respiration .26* −.04 −.13 .18 .04 −.03 −.15 −.05 −.04 .16 .14 .12
(5) Breaks .36* .35* .06 −.02 .67* .38* .04 .22 .24 .41* −.01 −.06
(6) Speech fluency .34* .40* −.06 −.11 .82* .53* .21 .22 .29* .61* −.21 −.23

(7) Length of speech .22 .31* .26* −.15 .40* .50* .26 .22 .25 .58* .08 .05
(8) Length of introduction .01 .29* .24 −.26* .26* .26* .37* .53* .57* .39* −.17 −.10
(9) Length of conclusion −.06 .35* .12 −.19 .16 .11 .27* .34* .33* .40* −.08 −.16
(10) Reference to listener .02 .23 .30* −.14 .32* .33* .22 .48* .17 .57* −.14 −.07

(11) Global performance .37* .46* .41* −.05 .52* .51* .63* .55* .37* .52* −.12 −.08

(12) Speech anxiety cognitive −.20 −.25* −.24 .02 .08 .00 −.15 .03 −.12 −.10 −.26* .73*

(13) Speech anxiety bodily −.07 −.04 −.24 .09 .04 .00 −.09 .16 −.06 −.05 −.10 .62*

Note. Variables 1 to 11 were assessed with external ratings of the videotaped presentations. Variables 12 and 13 were self-reported.
* p < .05.

Table 6
Treatment effects on global performance and organizational skills (posttest).

Global performance Organization

Length of speech Length of introduction Length of conclusion Reference to listener

B (SE) p B (SE) p B (SE) p B (SE) p B (SE) p

Treatment 0.56 0.23 .008 0.61 0.23 .004 0.81 0.26 .001 0.89 0.24 < .001 0.64 0.27 .010
Pretest score 0.56 0.20 .006 0.12 0.16 .461 0.29 0.13 .031 0.03 0.14 .839 0.51 0.14 < .001
Treatment x Pretest score −0.19 0.27 .482 0.10 0.22 .631 −0.09 0.29 .765 0.33 0.26 .200 −0.52 0.22 .017
Gender −0.11 0.24 .658 0.62 0.19 .001 0.53 0.27 .053 0.53 0.24 .027 0.11 0.28 .707
General fluid abilities −0.05 0.15 .753 −0.01 0.12 .965 −0.04 0.18 .806 0.23 0.11 .037 −0.18 0.15 .246
Verbal intelligence 0.32 0.11 .003 0.24 0.16 .138 0.17 0.12 .137 −0.01 0.11 .966 0.22 0.12 .074
Explained variance (R2) .39 .27 .26 .34 .27

Note. All continuous variables were standardized prior to the analysis. Treatment was dummy-coded (1= intervention, 0= control group). Gender was dummy-
coded (1=boys, 0= girls). One-tailed significance levels are reported for the treatment.

Table 7
Treatment effects on nonverbal public speaking skills (posttest).

Nonverbal–visual Nonverbal–auditory

Posture Gestures Eye contact Speech respiration Breaks Speech fluency

B (SE) p B (SE) p B (SE) p B (SE) p B (SE) p B (SE) p

Treatment 0.50 0.31 .056 0.24 0.25 .170 0.26 0.29 .185 0.10 0.22 .324 0.03 0.29 .457 0.42 0.27 .064
Pretest score 0.14 0.23 .525 0.65 0.20 .001 0.35 0.21 .103 0.79 0.22 < .001 0.18 0.17 .302 0.06 0.19 .749
Treatment x Pretest score 0.44 0.30 .147 −0.46 0.25 .068 0.08 0.31 .792 −0.46 0.27 .087 −0.53 0.30 .079 0.23 0.30 .435
Gender 0.37 0.31 .243 0.08 0.33 .801 0.13 0.29 .668 −0.37 0.25 .144 −0.31 0.33 .338 0.27 0.29 .353
General fluid abilities 0.01 0.18 .948 0.21 0.13 .109 −0.05 0.22 .828 0.30 0.16 .052 0.21 0.13 .117 −0.09 0.14 .527
Verbal intelligence 0.04 0.11 .723 0.06 0.09 .532 0.12 0.10 .249 −0.28 0.14 .048 0.33 0.09 .001 0.39 0.10 < .001
Explained variance (R2) .23 .28 .18 .36 .22 .23

Note. All continuous variables were standardized prior to the analysis. Treatment was dummy-coded (1= intervention, 0= control group). Gender was dummy-
coded (1=boys, 0= girls). One-tailed significance levels are reported for the treatment.
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to listener (B=−0.52, p= .017; Table 6). Thus, the children who used
references to the listener in a less appropriate fashion at pretest bene-
fitted more from the training.

3.3. Treatment effects on speech anxiety

For Hypothesis 2, we expected that the children in the intervention
group would report less speech anxiety after participating in the pro-
gram than those in the control group. In line with this hypothesis,
significant negative effects of the treatment were found for speech an-
xiety–cognitive (B=−0.68, p < .001) and speech anxiety–bodily
(B=−0.48, p= .017; Table 8). Children who participated in the
program reported a lower intensity of speech anxiety symptoms com-
pared with the control group. With regard to the differential effects that
depended on the initial manifestation of speech anxiety, no significant
interaction between the treatment and pretest score was found.

4. Discussion

This study assessed the effectiveness of a speech training program
after it was implemented by nonresearch course instructors in the field.
Given that moving from controlled to real-world instructional settings
often results in smaller treatment effects (e.g., owing to low im-
plementation fidelity), the course instructors were thoroughly prepared
and supported before they administered the training. Treatment effects
were assessed by applying a randomized wait-list control group design
with pretest and posttest measures. The target outcomes were public
speaking skills assessed by external ratings of videotaped presentations
and self-reported speech anxiety.

4.1. Implementation fidelity

In order to analyze whether the effects of the training program on
specific outcomes were due to the intervention as intended, it was ne-
cessary to demonstrate implementation fidelity (Munter et al., 2014). A
one-to-one match between intended and implemented interventions is
often not realistic. In the review by Durlak and DuPre (2008), no study
reported an implementation of 100% for all instructors. Improvement
in the outcome had often been observed with implementation levels of
around 60%, and only a few studies achieved a level above 80%. Thus,
the mean adherence of 85.33% (SD=8.59) in the current study can be
considered very high. Furthermore, medium to high quality of delivery
was reported. The results indicate that across the units and instructors,
the implementation of the exercises worked quite well.

The high level of implementation fidelity in this study indicates that
the implementation support system we provided (workshop, manual,

all teaching materials) was sufficiently detailed and adequately pre-
pared so that it allowed the instructors to implement the speech
training as intended. For example, because the instructors were given
all of the teaching materials, they were able to implement each exercise
without high temporal costs for preparation. In addition, the materials
seemed to be detailed enough to allow for an effective implementation.
After demonstrating high fidelity in the implementation of the speech
training, we could then analyze and interpret the effects of the training.

4.2. From the efficacy study to the effectiveness study

4.2.1. Differences in treatment effects on public speaking skills
Because moving from controlled to instructional settings with dif-

ferent nonresearch instructors often results in smaller treatment effects,
we compare the results of the previous efficacy study (Herbein et al.,
2018) with the results of the present effectiveness study. However, as
the studies used different control groups (treated and nontreated), we
discuss the differences in the effect sizes only on a descriptive level. In
the previous efficacy study (with only one course instructor and a
treated control group), positive treatment effects were found for public
speaking skills on the following dimensions: global performance, orga-
nizational public speaking skills (length of speech, length of conclusion,
reference to listener), nonverbal–visual skills (posture, gestures, eye con-
tact), and nonverbal–auditory skills (breaks, speech fluency). In line with
the efficacy study, we herein found positive effects that were medium to
large in size for global performance and organizational public speaking
skills (length of speech, length of conclusion, reference to listener). Fur-
thermore, in comparison with the efficacy study, there were no sig-
nificant effects of the training on the nonverbal–visual skills posture,
gestures, and eye contact and the nonverbal–auditory skills speech re-
spiration, breaks, and speech fluency in the effectiveness study. For an
overview of the effect sizes in both studies, see Table 9.

The varying effects between the efficacy and effectiveness studies
might be explained by differences between the studies concerning the
characteristics of the course instructors and the control groups that
were employed (Greene, 2015). Thus, one step may be to take a closer
look at the instructors’ professional competence, including, for ex-
ample, content knowledge, pedagogical content knowledge, and moti-
vational aspects such as communication apprehension. More specifi-
cally, in order to teach public speaking, instructors need to be able to
speak competently in front of the class (Book, 1989) because they are
role models not only within the practical exercises but also across the
entire course (Staton & Tomlinson, 2001). Having a good role model is
important when acquiring new skills. In addition, teaching public
speaking requires knowledge about public speaking dimensions, their
application, and their impact when used in a certain way in a specific
context (Wilson, 1997). Furthermore, an awareness of the range of

Table 8
Treatment effects on the reduction of speech anxiety (posttest).

Speech anxiety

Cognitive Bodily

B (SE) p B (SE) p

Treatment −0.68 0.21 < .001 −0.48 0.22 .017
Pretest score 0.81 0.08 < .001 0.87 0.14 < .001
Treatment x Pretest score −0.05 0.16 .739 −0.23 0.20 .243
Gender −0.72 0.25 .004 −0.53 0.21 .014
General fluid abilities 0.24 0.12 .034 0.14 0.07 .054
Verbal intelligence 0.10 0.08 .204 −0.07 0.08 .385
Explained variance (R2) .60 .58

Note. Speech Anxiety= Self-reported frequency of speech anxiety symptoms.
All continuous variables were standardized prior to the analysis. Treatment was
dummy-coded (1= intervention, 0= control group). Gender was dummy-
coded (1= boys, 0= girls). One-tailed significance levels are reported for the
treatment.

Table 9
Overview of the treatment effects for the efficacy and effectiveness studies.

Efficacy study Effectiveness study

Global performance 0.62 0.56
Organization
Length of speech 0.54 0.61
Length of conclusion 0.59 0.89
Reference to listener 0.54 0.64

Nonverbal–visual
Posture 0.69 0.50
Gestures 0.77 0.24
Eye contact 0.45 0.26

Nonverbal–auditory
Speech respiration −0.70 0.10
Breaks 0.64 0.03
Speech fluency 0.54 0.42

Speech anxiety −0.15 −0.48 and −0.68

Note. The treatment effects are reported as Cohen’s d.
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possible skills is required to be able to provide detailed (video) feed-
back. Thus, future studies need to consider specific characteristics of
course instructors (e.g., their public speaking competence) when ana-
lyzing treatment effects. Therefore, not only should instructors’ self-
reported communication competence be measured, but external ratings
of their public speaking skills should also be taken into account.

4.2.2. Differences in treatment effects on speech anxiety
The effects on speech anxiety differed decisively between the effi-

cacy and the effectiveness study in favor of the effectiveness study.
There were statistically significant treatment effects on both scales of
speech anxiety (i.e., cognitive and bodily) in the effectiveness study. By
contrast, no significant reduction in speech anxiety was found in the
efficacy study (see Table 9).

The two studies differed in the characteristics of the control group:
treated versus wait-listed. In the previous efficacy study, the control
group was treated because they received a course on understanding
science. This course also included exercises in which the children had to
present the results of an experiment in front of the other students. Thus,
the confidence of the children who participated in the treated control
group may have increased with respect to speaking in front of others as
well. This might explain why there were no differences in speech an-
xiety between groups in the efficacy study, but the intervention had a
significant effect on both speech anxiety scales in the current effec-
tiveness study (which used a wait-list control group design).

4.2.3. Summary and classification of the treatment effects
Overall, positive treatment effects were found on most of the public

speaking skills across both studies. Thus, the intervention fosters public
speaking skills not only under standardized conditions (only one in-
structor) but also when administered in the real world (different course
instructors). Children participating in the speech training program,
compared with a control group, showed a more appropriate global
performance and were able to more adequately adapt their organiza-
tional skills (length of speech, length of conclusion, reference to listener) to
the specific context. Furthermore, they also showed substantive im-
provement in the appropriateness of their posture and eye contact
(nonverbal–visual) and speech fluency (nonverbal–auditory) compared
with the control group.

However, the slightly less pronounced effects for nonverbal–visual
as well as nonverbal–auditory public speaking skills in the effectiveness
study are not surprising when the findings of previous studies are taken
into consideration. For example, a similar pattern of treatment effects
on public speaking skills was observed in higher education. De Grez,
Valcke, and Roozen (2009a, 2009b), for instance, found statistically
significant positive effects on organizational skills (introduction,
structure, conclusion, contact audience), but they found no treatment
effects for nonverbal skills (eye contact, vocal delivery). The authors
discussed two possible reasons for their findings: Either the training
methods that had been employed were inefficient or fostering non-
verbal public speaking skills is very difficult in general. Additional
studies on nonverbal public speaking skills thus appear to be necessary,
especially when considering that, under controlled conditions (efficacy
study), Herbein et al. (2018) observed significant medium-sized effects
on nonverbal–visual and nonverbal–auditory public speaking skills.

4.3. Limitations and strengths

When an intervention is put into practice by different nonresearch
course instructors, the developers need to consider how to help the
instructors implement the intervention as intended. High implementa-
tion fidelity can be supported, for example, through coaching, perfor-
mance feedback, prompts, scripts, or workshops. For the present target
group of course instructors, a scripted manual was used in addition to a
1-day workshop because this procedure seemed to be a practicable and
acceptable way to achieve high implementation fidelity. However, a

script has advantages as well as disadvantages. A possible negative ef-
fect of a detailed script is that purposeful adaptations might not be
made (e.g., with regard to language, examples, metaphors used, or
feasibility; Souvignier & Mokhlesgerami, 2006). In addition, creativity
and teaching quality might be negatively affected (see Carl, 2014;
Timberlake, Thomas, & Barrett, 2017). However, with regard to the
target group of course instructors from the HCAP, the script offered
several advantages. First, for most of the instructors, the course topic
was quite new. The detailed script, which included theoretical back-
ground information as well as the contents and teaching activities for
each course unit, reduced the effort they needed to put forth to prepare
the course. Second, some of the course instructors at the HCAP who
participated in this study did not have a formal pedagogical qualifica-
tion. Thus, the quality of their teaching was most likely supported by
the clear structure and instructional goals for each unit that were pro-
vided.

Several approaches are available for measuring the dimensions of
implementation fidelity (e.g., instructors’ behavior, participants’ beha-
vior; see Humphrey et al., 2016), and measurements may vary in ac-
cordance with the characteristics of the intervention (Abry et al., 2015).
A combination of different fidelity measures is often suggested (Munter
et al., 2014). In order to consider structural and process variables with
respect to implementation fidelity, and on the basis of the approaches
used to assess implementation fidelity in different psychological inter-
ventions in an educational setting (see Abry et al., 2015; Odom et al.,
2010), we combined the assessments of adherence and quality of de-
livery in the current study. By asking instructors to rate whether each
exercise was conducted or not and how well the implementation
worked, we were able to provide a very detailed analysis of the struc-
ture of the intervention that was implemented and identify any ele-
ments that were (systematically) left out when the intervention was
conducted. The assessment of adherence also enabled us to examine
whether the structure was feasible in the specific teaching context (e.g.,
in terms of time-related and organizational factors). However, the as-
sessment was based solely on the course instructors’ self-reports, po-
tentially resulting in some limitations. Self-reports might be biased, and
this might result, for example, in an overestimation of adherence and
quality because of social desirability. Furthermore, the accuracy of the
reported data may have been reduced because the estimations of fide-
lity were retrospective (James Bell Associates, 2009). In addition to self-
reports, observational measures (i.e., ratings made by someone obser-
ving the course or ratings of videotapes) can be used to assess im-
plementation fidelity (Chambless & Hollon, 2012; Walton, Spector,
Tombor, & Michie, 2017). However, the use of external raters in class or
the generation of videotapes might also increase bias because course
instructors might adhere to the manual more intensely when observed
or videotaped. These approaches might also reduce instructors’ accep-
tance of and commitment to the intervention and the study. Further-
more, the procedures of observing or videotaping and rating each
lesson come with higher financial and temporal costs than those asso-
ciated with self-reports (James Bell Associates, 2009). On the basis of
these pros and cons, we decided to use self-reports in the present study.
In order to mitigate potential limitations due to social desirability bias,
we informed the instructors that we planned to use their feedback on
the course to further develop and adapt the speech training, and thus,
we asked them to help us by answering the questionnaire honestly.
Giving the instructors another practical reason to answer the fidelity
questionnaire honestly might have reduced socially desirable re-
sponding. However, in future studies, external ratings of the lessons (in-
class observers or videotape ratings) should also be used (Chambless &
Hollon, 2012; Walton et al., 2017).

The effectiveness study provided one step in the process of putting
the speech training into real-world practice and achieving the scaling-
up of the training. To design the effectiveness study with adequate
power, we had to refer to the results of the efficacy study to obtain an
estimate of the expected effect sizes because—to the best of our
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knowledge—there are no other comparable studies on the promotion of
public speaking skills in elementary school children. However, because
only small numbers of course instructors and children signed up, the
study had a somewhat smaller sample size than originally planned. The
treatment effects for some dimensions of public speaking skills were so
small that—to keep the treatment effects steady—a larger sample size
would have been necessary to achieve a statistically significant effect.
But although the sample size of the participating children did not ex-
ceed the sample size from the previous efficacy study, it could be judged
as reasonable.

The speech training program was designed for third and fourth
graders nominated for an extracurricular enrichment program for gifted
students. Therefore, the findings should not automatically be general-
ized to the whole population of third and fourth graders. However,
students’ nomination for the enrichment program was based on tea-
chers’ recommendation, and not on intelligence test scores.
Correspondingly, the children participating in our training program still
varied in their verbal intelligence (M=110.90, SD=15.05) and gen-
eral fluid abilities (M=10.02, SD=2.53), with a mean clearly below
recommended thresholds for giftedness based on intelligence testing.
Further, initially concentrating on a specific target group is the ap-
proach that is recommended in the literature for implementing and
examining the effectiveness of an intervention, before broadening the
target group and the context in which the training is implemented in a
potential next step (see Gottfredson et al., 2015).

Because only a small number of instructors participated in the
current study, systematic influences of their characteristics on the
treatment effects could not be tested for significance. Given the fact that
cluster randomization was used at three local HCAP sites, only five out
of eight course instructors offered the intervention to both groups, and
thus, differences in the treatment effects could be explored only for
these five instructors. The first initial analysis showed variation in the
treatment effects (see Appendix C). These results highlight the necessity
of looking at the characteristics of the instructors in more detail and of
assessing whether they led to differential effects on students’ outcomes.
However, any variability that might depend on the course instructor
was confounded by the local site and—given the small size of the
sample of instructors—provided only a first impression of the potential
variation in effects across instructors. Here, sound studies that can
clearly investigate the effects of this variable offer a promising next
step. Nevertheless, teaching other course instructors to conduct the
training is the only way to estimate whether positive treatment effects
will also occur in a natural setting.

4.4. Conclusion

Across all stages of intervention development and evaluation and by
applying a design-based research approach, researchers aim to effec-
tively put empirical findings and theory into practice while at the same
time creating a starting point for deriving new theories and design
principles (Anderson & Shattuck, 2012; Greene, 2015). Despite this
approach, whether a conceptualized intervention can be effectively
applied in the real world has not been examined very often (see Fixsen
et al., 2013), and no (see Star et al., 2015) or reduced effects on the
outcomes have often been found (e.g., Durlak & DuPre, 2008; Hulleman
& Cordray, 2009). These findings highlight the importance of con-
ducting systematic investigations of effectiveness to provide reasons for
applying an intervention in the field (Humphrey et al., 2016) and to
refine theory (Greene, 2015; Hughes, 2015).

The current effectiveness study integrated the effects of a previously
conducted efficacy study with an implementation approach that in-
cluded a workshop for instructors and provided all of the course ma-
terials. The findings revealed that the intervention was successful when
put into practice, even though some treatment effects were descrip-
tively smaller in size compared to the efficacy study. Thus, the results
suggest that the core components derived from research on promoting

public speaking competence in higher education can successfully be
transferred to the context of communication education in elementary
schools. Future studies might take these results up, investigating which
of the training’s core components are most effective for promoting
elementary-school-aged children’s public speaking skills. In addition,
by teaching and supporting the course instructors—in particular, by
offering a supplemental workshop and assessing the fidelity of the im-
plementation—we provided a procedure that future studies can apply
to obtain further insights into the feasibility of the training program.
This will enable further revisions of the structure and processes of the
intervention in order to improve its practicability in real-world settings
as well as its effectiveness. Crucial decisions about a scaling-up of the
intervention can then be made on the basis of its level of effectiveness
and an evaluation of its practicability.
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