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Developing the PAOCS Scale (Perceptions and 
Attitude toward Oral Communication in Science)  

for Postsecondary Science Students 

Simon Langlois 
Cégep Marie-Victorin

Caroline Cormier 
Cégep André-Laurendeau
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The ability to communicate orally is important in science, but few tools assess 
students’ perceptions and attitude toward scientific oral communication in scientific 
programs. This research developed the Perceptions and attitude towards oral 
communication in science (PAOCS) questionnaire for postsecondary students 
with the theoretical model associated. A sample of 1,295 Quebec college students 
in a natural sciences program participated in this research, responding to the 
three versions of the questionnaire during the stages of its development. Principal 
component analyses (PCA) followed by a confirmatory factor analysis (CFA) 
made it possible to identify five factors for the PAOCS questionnaire: pleasure, 
anxiety, perceived relevance, and two aspects of self-efficacy (SEOCS), namely the 
Norms & Content SEOCS, which relates to the effectiveness in expressing oneself 
orally, and the Showmanship SEOCS , which describes rather how to be dynamic and 
capture the attention of the audience. The overall evaluation of the PAOCS shows 
that this questionnaire has good psychometric qualities and that the components 
obtained during the validation process support the theoretical model.
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Mots clés : perceptions, attitude, sentiment d’efficacité personnelle, communication 
orale en sciences

L’habileté à communiquer oralement est importante en sciences, mais peu d’outils 
évaluent les perceptions et l’attitude d’étudiants de programmes scientifiques envers 
la communication orale en sciences. Cette recherche propose la création, d’une 
part, d’un modèle théorique de la communication orale en sciences et, d’autre part, 
d’un questionnaire conforme à ce modèle intitulé Perceptions et attitude envers la 
communication orale en sciences (PACOS) pour des étudiants du postsecondaire. 
Un échantillon total de 1295 étudiants collégiaux québécois en sciences de la nature a 
participé à cette recherche en répondant aux trois versions successives du questionnaire 
PACOS tout au long de son élaboration. Cinq facteurs ont été identifiés par des analyses 
en composantes principales (ACP) et par une analyse factorielle confirmatoire (AFC), 
soit le plaisir, l’anxiété, la perception de la pertinence ainsi que deux aspects du 
sentiment d’efficacité personnelle lors d’une communication orale en sciences (SEP

COS) 
qui ont émergé lors de l’élaboration du questionnaire : le SEPCOS « normes et contenu », 
qui porte sur l’efficacité à bien s’exprimer oralement, et le SEPCOS « sens du spectacle », 
qui décrit plutôt la façon d’être et de capter l’attention du public. L’évaluation globale 
du PACOS montre que ce questionnaire a de bonnes qualités psychométriques et que 
les facteurs obtenus lors du processus de validation soutiennent le modèle théorique.

Palavras-chave: percepções, atitude, senso de autoeficácia, comunicação oral em ciência

A capacidade de comunicar oralmente é importante em ciências, mas poucas 
ferramentas avaliam as perceções e atitudes dos alunos em programas científicos 
em relação à comunicação oral em ciências. Esta investigação propõe a criação, por 
um lado, de um modelo teórico de comunicação oral em ciências e, por outro, de um 
questionário de acordo com esse modelo intitulado Perceções e atitude em relação 
à comunicação oral em ciência (PACOS) para estudantes do pós-secundário. Uma 
amostra total de 1.295 estudantes universitários de ciências naturais do Quebeque 
participou nesta investigação, respondendo a três versões sucessivas do questionário 
PACOS ao longo da sua elaboração. Cinco fatores foram identificados através de 
análises de componentes principais (PCA) e por uma análise fatorial confirmatória 
(CFA), a saber, prazer, ansiedade, perceção de relevância, bem como dois aspetos do 
sentimento de autoeficácia durante a comunicação oral em ciências (SEP

COS) que 
surgiram durante a elaboração do questionário: o SEPCOS «normas e conteúdo», que 
diz respeito à eficácia de se expressar oralmente, e o SEPCOS «sentido do espetáculo», 
que descreve antes o modo de ser e de captar a atenção do público. A avaliação global 
do PACOS mostra que este questionário possui boas qualidades psicométricas e que os 
fatores obtidos durante o processo de validação corroboram o modelo teórico.

Authors’ note: Correspondence relating to this article may be submitted to simon. 
langlois@collegemv.qc.ca and caroline.cormier@claurendeau.qc.ca. We would like 
to thank the ministère de l’Enseignement supérieur for the financial support provided 
through the Programme d’aide à la recherche sur l’enseignement et l’apprentissage 
(PAREA). We would also like to thank Claude-Émilie Marec for her valuable advice 
and extensive contributions to this article. 
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Introduction

Research in the area of  oral communication skills is a fairly recent 
development and receives little attention from researchers, especially in 
the natural sciences (De Grez et al., 2009; Kulgemeyer and Schecker, 
2013). However, in recent years there has been a global consensus that 
students need to develop these skills in order to better meet the qualifica-
tions sought by employers (Casner-Lotto and Barrington, 2006; Mercer-
Mapstone and Matthews, 2017). From a societal perspective, a student 
who develops these skills may be in a better position to participate in 
public and scientific debate. 

For these reasons, many postsecondary programs around the world 
now include acquisition of  these skills as one of  their overall goals 
(Australian Qualifications Framework, 2013; Brewer and Smith, 2009; 
MELS, 1998; Rajput, 2017). However, instruction in oral communica-
tion is frequently inadequate, and undervalued when compared to written 
communication (Chan, 2011; Dumais and Granger, 2017). As a result, 
students often fail to master this skill by the time they leave university 
(Mulder et al., 2008). Indeed, many students report that they do not see 
the relevance of  good speaking skills to their future careers in science 
(Leggett et al., 2004).

The fact remains that it is possible to teach students to communicate 
effectively in their oral presentations (Chan, 2011). In one of the rare stu-
dies on the subject, McLaren (2019) demonstrated that a ten-week training 
program in oral communication in the sciences could significantly change 
a student’s attitude toward this task. The setting for this demonstration 
was an analytical chemistry course, with evaluation conducted before and 
after the intervention. To reach this conclusion, the author developed 
an instrument that measures attitude using items that address students’ 
motivation concerning oral presentation skill development, the importance 
they attribute to these skills, and the student’s perception of  his or her 
speaking ability. In another study, Dwyer and Fus (2002) employed several 
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scales that complement those of McLaren (2019) by measuring self-effi-
cacy (SE) (Bandura, 1986; Pintrich & de Groot, 1990), public speaking 
anxiety (McCroskey, 2009) and self-perceived public speaking competency 
(Ellis,1995).

To our knowledge, apart from the work of McLaren (2019) and the 
scales used by Dwyer and Fus (2002), there are few tools available to 
document and assess the attitude of postsecondary students toward oral 
communication, particularly in the sciences. In addition, these scales 
have certain limitations. The self-report scales used by Dwyer and Fus 
(2002) focus on undergraduate students’ self-efficacy (SE), their anxiety 
about making an oral presentation, and their oral proficiency, but do not 
incorporate the concepts of attitude, perceived relevance and enjoyment 
in oral communication (Boudreau et al., 2018). Moreover, their scales 
are not science-specific, whereas science has well-documented specifici-
ties for oral communication, such as the presenter’s understanding of the 
scientific content or the ability to adapt one’s presentation to the target 
audience through the use of examples and analogies specific to the scien-
tific disciplines (Dunbar et al., 2006; Kerby & Romine, 2009; Kulgemeyer, 
2018). McLaren (2019) proposes a more global scale of attitudes toward 
oral communication in the sciences (OCS). However, this scale does not 
take into account the student’s self-efficacy toward oral communication 
in science (SEocs) and does not appear to have undergone a validation 
process (e.g., factor structure analysis), which would have differentiated 
its various constructs.

From a conceptual perspective, attitudes toward OCS have yet to 
be delineated. In general, attitudes are often measured in terms of their 
constituent elements, including cognitive beliefs (Jones and Leagon, 2014; 
Tsai, 2002), self-efficacy (Bursal, 2012; Riggs and Enochs, 1990) and enjoy-
ment (Kazempour, 2014; Zembylas, 2002). However, measuring a single 
element does not take into account the multidimensional nature of attitude 
or the dynamic interaction that exists between these elements (Barmby et 
al., 2008; van Aalderen-Smeets et al., 2012).

In their reflection of  teachers’ attitudes toward science and science 
teaching, van Aalderen-Smeets et al. (2012) propose a new framework 
that is largely based on the theory of planned behaviour (Ajzen, 2001) and 
includes seven attitude elements. This framework appears to be promising, 
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as it not only places the emphasis on the interaction of attitude elements 
with each other, but also suggests that the end result of these interacting 
attitude elements is observed behaviour.

In light of  the relative lack of  tools and specific frameworks dea-
ling with attitudes toward OCS, this article will first propose a theoretical 
model of perceptions and attitude toward oral communication in science, a 
model constructed from the main concepts with which they are associated: 
SE, anxiety, enjoyment and perceived relevance of OCS. These concepts 
correspond to four of the seven elements in the attitude model created by 
van Aalderen-Smeets et al. (2012) and are organized according to the same 
theoretical structure. The article then introduces a scale aligned with the 
proposed theoretical model, which is entitled Perceptions of and Attitude 
toward Oral Communication in Science (PAOCS) and is based on the 
methodological approach. 

Conceptual framework

We start by introducing our theoretical model of  perceptions and 
attitude toward oral communication in science, then provide a description 
of each of its constituent concepts.

Attitude
Although the model’s title contains two concepts, perceptions and atti-

tude, attitude is the central concept in this research. The term perception 
is used only to remind us that this is a model focusing on students and 
their perceptions of OCS. 

The concept of attitude is multidimensional, and in essence is highly 
complex (Ajzen, 2001; Viau et al., 2004), with the result that few studies 
define it in a comprehensive way. As Osborne et al. (2003) and Venturini 
(2007) have done in the sciences, this concept is favoured over the concepts 
of motivation or interest, since attitude is more encompassing and com-
posed of  several constructs, including SE, anxiety, enjoyment, and per-
ceived relevance (Bodie, 2010; De Grez et al., 2009; Demir, 2017; Eccles 
and Wigfield, 2002; McCroskey, 2009). That said, Potvin and Hasni (2014) 
point out the semantic proximity of these constructs.

The model developed in the present study partly follows the theo-
retical framework of  van Aalderen-Smeets et al. (2012) on teachers’ 
attitude toward science teaching, but is adapted to the context of  oral 
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communication in science. Our model proposes the same four main dimen-
sions as the theoretical framework of van Aalderen-Smeets et al. (2012), 
namely 1) perceived control, 2) affective state, 3) the cognitive beliefs 
dimension, and 4) the behavioural dimension identified by the action. 
However, three of the components in their model (gender beliefs, perceived 
difficulty, and context dependency) were not included in our adaptation of 
the model, as only the components most relevant to perceptions and atti-
tude toward OCS were retained. Further research could refine the model, 
but it is an interesting starting point for studying attitude toward OCS in 
a more comprehensive way.

Perceptions and attitude toward oral communication in science

Perceived control Affective states Cognitive beliefs

Self-efficacy
Enjoyment

Action/Behaviour

Anxiety

Perceived relevance

Figure 1
Proposal of  a theoretical model of  perceptions and attitude toward oral 

communication in science (adapted from van Aalderen-Smeets et al., 2012)

As shown in Figure 1, the theoretical model for perceptions of  and 
attitude toward oral communication in science has four dimensions: 1) 
perceived control (evaluation based on SEOCS), 2) affective state (evaluation 
based on anxiety and enjoyment), 3) cognitive beliefs (evaluation based 
on perceived relevance) and 4) action (behaviour).	
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Perceived control
This refers to the degree of  control a student believes he or she has 

over the course of  an OCS-related activity and the outcomes that will 
result from it (van Aalderen-Smeets & Walma van der Molen, 2013; Viau, 
2009). The evaluation of this dimension is based on self-efficacy in public 
speaking.

Affective States
This includes the positive and negative emotions the student associates 

with the OCS. Although this dimension is composed of both enjoyment 
and anxiety, these two concepts are not two ends of a single scale (Dewaele 
& MacIntyre, 2014; van Aalderen-Smeets & Walma van der Molen, 2013). 
For example, a student may enjoy giving an oral presentation, but be ner-
vous during the presentation itself.

Cognitive beliefs 
These are the student’s cognitive beliefs regarding the OCS. The rele-

vance that the student attributes to the OCS is used to evaluate cognitive 
beliefs. Perceived relevance includes both the perceived importance and 
perceived usefulness of the activity (Eccles & Wigfield, 2002; Viau, 2009).

Action
The perceptions and attitude toward OCS lead to the behavioural 

dimension of the model, i.e., the actions taken by the student in conjunc-
tion with an oral presentation. All these actions, whether taken in prepa-
ration for or during the oral presentation, facilitate the observation of 
behaviour, namely, the student’s performance and level of engagement with 
the task (Corriveau and Langlois, 2011; Fredricks et al., 2004). Since this 
last dimension requires a specific type of  data collection and a research 
method different from those employed in the present article, it has been 
covered in a separate publication (Cormier & Langlois, 2022).

Self-efficacy (perceived control dimension)
Rooted in Bandura’s (1977) social cognitive theory, self-efficacy (SE) is 

based on “people’s judgments of their capabilities to organize and execute 
courses of  action required to attain designated types of  performances” 
(Bandura, 1986, p. 391). SE is not a stable personal characteristic, but 
rather a belief  that develops based on lived experiences and varies depen-
ding on the task at hand (Bursal, 2012; Choi, 2003).
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According to Galand and Vanlede (2004), SE plays a crucial role in 
motivating people to engage in a task and is a major contributor to perfor-
mance, regardless of the individual’s actual abilities. For example, low SE 
can lead to disengagement from the task among certain individuals who 
tend to harbour negative thoughts about their inability to succeed, to the 
point of believing that there is no point in seeking solutions to improve. 
This self-perception causes stress and causes them to adopt avoidance 
behaviours toward the activity (Bouffard-Bouchard and Pinard, 1988).

In an individual, the SE is based on four factors that underlie or 
modify it, as described by Bandura (1986):

Experience or enactive attainment
This occurs when the individual experiences success in a task. The 

experience of active mastery reinforces the SE.

Modeling or vicarious experience
This is based on observing a peer succeed or fail at a task. It can help 

to strengthen or weaken the observer’s confidence in his or her own ability 
to succeed at the task and thus modify the SE.

Social persuasion
This is operationalized when individuals receive feedback (e.g., sugges-

tions, warnings, recommendations) that may give them confidence in their 
ability to succeed at a task. Since this factor is not based, as are the first 
two, on experience, it has less of an effect on SE, but can still influence it.

Physiological factors
These are the states that an individual may experience at the thought 

of performing a task and that may have an effect on their confidence to 
perform it successfully. In particular, these include physical symptoms of 
stress, which may be perceived as a sign that the task will not be completed 
successfully, thereby significantly reducing the SE.

Within a framework of oral communication, experience-related fac-
tors (active mastery experience and vicarious experience), verbal persua-
sion and physiological states can be experienced in a school setting, at 
least when oral presentations are part of  the pedagogical sequence. For 
example, students may have a vicarious experience when listening to their 
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classmates’ oral presentations or have their SEOCS reinforced by verbal 
persuasion received in the form of feedback from their colleagues or the 
teacher (Paradewari, 2017).

To develop their SEOCS, individuals draw on these experiences, but since 
oral presentations are not widely practiced at the college level (Blanchet 
et al., 2017), students may lack opportunities to reinforce their SE. They 
must therefore refer to experiences from earlier in their academic career, 
without a recent referent that would allow them to update their SE. Even 
when an individual has rarely made oral presentations, these symptoms 
are often very strongly anchored in their memory and contribute to wea-
kening their SE.

On the whole, while this research did not specifically address the dis-
tinction between the different factors that influence students’ SE, it can 
certainly be argued that these factors, as described by Bandura, are par-
ticularly important in understanding SE.

Little research has been carried out on SE (Amirian and Tavakoli, 
2016). Demir (2017) indicates that SE decreases continuously between 
grades 5 and 8. In a study of 200 oral presentations, De Grez et al (2009) 
demonstrated that SEOCS is the best predictor of oral performance. Other 
researchers drew similar conclusions when they noted that, of the personal 
factors measured, only SE was correlated with the final grade in a speaking 
course (Dwyer & Fus, 2002). These researchers also reported that increases 
in SE and students’ feelings of oral proficiency were related to decreases 
in speaking apprehension. 

Anxiety (affective state dimension)
Since SE also affects emotions, it can influence the stress and anxiety 

experienced while facing the prospect of  performing a task (Dwyer & 
Fus, 2002). Indeed, a fundamental characteristic of speaking in front of 
a group is its anxiety-provoking nature.

Most people experience this (McCroskey, 2009) and the main source 
of “public speaking anxiety” or glossophobia is the fear of being judged 
negatively by the audience (Schlenker and Leary, 1982). It is characte-
rized by physiological effects (e.g., increased heart rate), negative cogni-
tive effects (e.g., difficulty concentrating while speaking) and behavioural 
effects (e.g., trembling and blushing) (Bodie, 2010).
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Chesebro et al (1992) suggest that audience-based speaking anxiety 
may be an aggravating factor in poor speaking skills. Thus, students who 
fear public speaking situations have a tendency to adopt avoidance beha-
viours, which may magnify their already weak feelings of competence, to 
the point of obscuring their real competence. By contrast, students who 
believe they can perform well in public speaking generally experience 
less anxiety than those who believe they will fail (Lucchetti et al., 2003).

Chesebro et al (1992) also demonstrate that, among secondary school 
students, anxiety about public speaking is correlated with a greater risk 
of  academic failure and dropping out. Students who are less successful 
in school often have accumulated experiences of failure in oral presenta-
tions, experience overall academic difficulties, or have an overall lack of 
confidence in their ability to succeed in school. 

Enjoyment (affective state dimension) 
The concept of enjoyment is semantically similar to the affective aspect 

of interest (Hidi and Renninger, 2006; Potvin and Hasni, 2014) and to the 
concept of the positive affective state as used by Ng et al. (2012).

The concept of enjoyment in a public speaking context is not defined 
in the research literature. However, it is often used in specific fields of 
study, namely, science teaching (van Aalderen-Smeets et al., 2012), the 
sciences (Ainley and Ainley, 2011; Potvin and Hasni, 2014) or during 
oral communication carried out in second language learning (Batenburg 
et al., 2019).

As stated by several of  these researchers, enjoyment, which refers 
to a positive feeling at the prospect of giving an oral presentation (van 
Aalderen-Smeets et al., 2012), is closely related to a task; that is to say, 
enjoyment develops ‘for something’ (Krapp and Prenzel, 2011; Renninger 
and Hidi, 2011). This pleasure emerges and increases during the time 
spent on the task or with the proposed subject (Hidi and Renninger, 
2006).

At least in the context of second language learning, enjoyment expe-
rienced during oral communication does not appear to be a predictor 
of performance-related predictor (Batenburg et al., 2019). On the other 
hand, Boudreau et al. (2018) confirm a relationship between enjoyment 
and anxiety during public speaking. Moreover, they indicate that this 
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relationship fluctuates rapidly during oral communication. The cases 
studied by these researchers indicate that there can be both positive and 
negative correlations between these two affective states.

Perceived relevance (cognitive beliefs dimension)
The relevance that a student attributes to the OCS refers both to the 

overall importance that the student attributes to this task in the sciences 
(Eccles & Wigfield, 2002) and to the perceived usefulness that the student 
sees for his or her personal future (Viau, 2009). In this regard, Leggett et 
al (2004) report that university students in the sciences do not appear to 
be aware of the importance of oral communication skills to their future 
work in the sciences. These findings are of  concern as this skill is desi-
red by many employers and is now prescribed in many science programs 
around the world (Australian Qualifications Framework, 2013; MELS, 
1998; Mercer-Mapstone & Kuchel, 2015).

In one of  the few studies on the subject, Edmondston et al (2010) 
demonstrate that university undergraduates place little value on oral pre-
sentations given by non-scientists, do not value training in the communi-
cation of science, and have very little knowledge of what constitutes oral 
communication in science.

Method

Approach of the theoretical model 
The Perceptions of and Attitudes toward Oral Communication in the 

Sciences (PAOCS) questionnaire is derived from the theoretical model 
presented above. The process of developing its scale was carried out fol-
lowing the seven-step procedure proposed by Dussault et al (2007) and 
used by Gaudreau et al (2015) in a similar context (the SE). These steps 
are presented in Table 1 and described in greater detail in the remainder 
of  the paper.
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Participants
The participants in this research were postsecondary students (nor-

mally around 17-18 years old) enrolled in a pre-university two-year science 
program. Two samples were drawn: one for step 5 (“pre-test”) and one for 
step 6 (“test with the target population”).

Sample and data collection method for the pre-test
The pre-test sample consisted of 131 students, all of whom were enrol-

led in the first year of  the Science program at the same Montreal-area 
CEGEP (collège d’enseignement général et professionnel, known in English 
as a general and vocational college) at the time of  their participation 
(winter semester of 2018).

The information and consent forms, as well as the questionnaires, were 
distributed to the students in class by the course teacher, who was not part 
of the research team. Students who chose to complete the questionnaire 
did so directly in class. All questionnaires (both those completed and those 

Table 1
Steps in the development of the PAOCS questionnaire (Dussault et al., 2007)

Development stage Description 

1.	Choice of constructs  
to be measured

Using personal factors that may influence attitude and 
self-perception in public speaking; as based on the 
research literature.

2.	Creation of an item bank Adapted from items already published in various 
questionnaires.

3.	Choice of format Four-point Likert scale, since it measures a perception. 
The aim is to find out whether the student “agrees” or 
“disagrees” with the item.

4.	Evaluation of items  
by experts 

Carried out by 3 college science teachers and 1 college 
French teacher, all researchers in the field of education.

5.	Pre-test Principal component analysis carried out on 131 students 
from the same population as the target population test.

6.	Test with the target 
population

n = 1382 students

7.	Verification of the the 
factorial structure

Using a principal component analysis (PCA) and then 
a confirmatory factor analysis (CFA).
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left blank) were then placed by the students in an envelope, which was 
sealed by the last student, so that the teacher could not see the completed 
questionnaires. All envelopes were then sent to the research team.

Sample and data collection method for the test
The sample for the test with the target population consisted of 1295 

students, all enrolled in the first year of  the Natural Sciences program, 
in seven CEGEPs located in the Montreal and Montérégie regions at the 
time of their participation (autumn semester 2018). The data collection 
procedure was the same as that described above for the pre-test.

Ethical considerations
Before recruiting began, the research project was approved by the 

research ethics boards of  all the CEGEPs from which the participants 
were drawn.

Data entry
Data entry was carried out by research assistants. Then, 10% of all the 

questionnaires (randomly selected) were re-entered and compared to the 
first entry. This check ensured the accuracy of the data entry.

General description of the questionnaire
Step 1: Choice of constructs to be measured

The questionnaire distributed to the students included:

–	 socio-demographic questions (age, gender, mother tongue, etc.) ;

–	 descriptive questions to record students’ experiences in academic 
and extracurricular oral communication;

–	 four-point Likert scale items on Oral Communication in General 
(OCG) and Oral Communication in Science (OCS).

The PAOCS scale refers specifically to items about OCS. In the ques-
tionnaire, the two types of oral communication were defined for the benefit 
of students:

1.	Oral Communication in General (OCG) refers to a formal oral 
presentation on a non-scientific topic. It involves non-verbal 
attitudes, tone and speaking in front of a group;
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2.	Oral Communication in Science (OCS) refers to a formal oral 
presentation on a scientific topic or topics. The presentation may 
use science-specific presentation standards (scientific method). OCS, 
too, involves non-verbal attitudes, tone and speaking in front of a 
group.

Each OCG item was paired with an equivalent OCS item. The present 
paper will present only the results obtained from the PAOCS scale.

Step 2: Creating an item bank

The full set of PAOCS items is presented in the Appendices (Table 5). 
These items were written in French by the research team and translated 
in English in the Appendices. Some were inspired by items drawn from 
the research literature and adapted to the OCS context (Cameron and 
Dickfos, 2014; Demir, 2017; Hasni et al., 2015; Simpkins et al., 2006; van 
Aalderen-Smeets and Walma van der Molen, 2013), while others were 
specifically designed to cover the concepts defined in our theoretical fra-
mework. Specifically,

–	 SEOCS: Some of the items were inspired in part by the questionnaires 
developed by Cameron and Dickfos (2014) and Demir (2017), while 
the others were developed by the research team. An example of 
an item for this variable would be: “When I provide a scientific 
explanation, people understand it right away”;

–	 Enjoyment: The items were taken and adapted from the 
questionnaire developed by van Aalderen-Smeets and Walma van 
der Molen (2013) or from questions stemming from the affective 
component of interest by Hasni et al. (2015). An example of an item 
for this variable would be: “I really enjoy the experience of giving an 
oral presentation in science”.

–	 Anxiety: The items are taken from an adapted version of  the 
questionnaire by van Aalderen-Smeets and Walma van der Molen 
(2013). An example of  an item for this variable would be: “I feel 
nervous during an oral presentation in science”.

–	 Perceived relevance: The items are taken from an adaptation of 
the Simpkins et al (2006) questionnaire and are supplemented by 
questions developed by the research team. An example of an item 
for this variable would be: “I feel that effective oral communication 
in science is important”.
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The sources of each item as well as the wording of the original item, 
where relevant, are presented in the Appendices (Table 5). Since none 
of  the items have been kept in their original form (among other things, 
because they are adapted to an OSC context), a reverse translation for the 
French version of this article was not required.

Step 3: Choice of format

The declarative Likert scale was recommended for self-report mea-
surement, including for SE (Bandura, 2006). The choice of a four-point 
scale is justified when dealing with young participants, as they would not 
have the capacity to adequately evaluate themselves on a six-point scale, 
or higher (Smith et al., 2003). Toland and Usher (2016) also demonstrate 
that, compared to a scale of six or more points, the four-point scale yields 
results that are more consistent with the premises of  the normal law, at 
least for U.S. students with an average age of 12.2 years (grades 6, 7, and 
8). Although our participants were predominantly 17-18 years old, we 
prefer to be cautious and follow the recommendations of these studies. In 
this type of scale, it also seems desirable to eliminate the “neutral” value 
that a five-point scale permits, as it may act as a kind of  “safe haven” 
(Smith et al., 2003).

Step 4: Expert evaluation of the items

The 41 selected and adapted items were reviewed by three college 
science teachers and one French teacher for evidence of content validity, 
relevance (with respect to the scale with which they were associated) and 
wording (clarity). Of this analysis, two items were modified for clarity, and 
one was added ad hoc, given the small number of items for the perceived 
relevance scale.

An initial test took place in the winter of 2018 to identify the constructs 
measured by this varied set of items.

Step 5: Pre-test (first phase of development)

During the development phase, a preliminary version of the PAOCS 
with 42 four-point Likert scale items was distributed to 131 Quebec post-
secondary students enrolled in the Natural Sciences program (mean age: 
17.9 years; standard deviation: 1.0 years; 54 boys and 72 girls). The data 
appeared suitable for carrying out exploratory analysis using the principal 
components analysis (PCA) method [KMO index = 0.889 and Bartlett’s 
test χ2(496) = 3011; p < 0.001] (Tabachnick & Fidell, 2019).
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Carried out using SPSS software, the PCA indicated that our items 
tended to cluster into five or six components, as based on the scree test 
from the collapse plot. The six-component model was quickly discarded, 
as the sixth component contained only two items.

In the end, 10 items were removed from the preliminary five-com-
ponent model, and this was for two reasons: either they appeared with a 
loading of more than 0.3 in more than one component (Field, 2017), or 
they were not unequivocal. As presented in Table 2, the selected model 
therefore contains 32 items distributed over five components, for a total 
explained variance of 64.2%.

Table 2

Components obtained following the PCA of the preliminary version 
 of  the PAOCS (the final 32-item model) with factor loading and internal 

consistency (reliability) for each component

Component Description of the component’s 
significance

No. of 
items

Factor 
loading



Perceived 
relevance

I find it important to communicate 
orally effectively.

5 0.62-0.79 0.812

Enjoyment I enjoy communicating orally. 10 0.62-0.86 0.746

Anxiety Communicating orally makes me 
anxious.

4 0.78-0.88 0.924

Norms & 
Content 
SEOCS

I express myself  well. I have 
the required level of scientific 
vocabulary

9 0.51-0.75 0.866

Showman-
ship SEOCS 

I’m interesting when I communicate 
orally.

4 0.45-0.63 0.648

Note. n = 131.

The high Cronbach’s alpha (α) values ensure the internal consis-
tency (or reliability) of  each of  the component scales as they all exceed 
the accepted threshold of  0.7, except for the Showmanship SEOCS scale 
(Nunnally, 1978). Factor loading is acceptable for all scales, as they exceed 
0.3 (Field, 2017).

In this preliminary version, items associated with enjoyment (van 
Aalderen-Smeets & Walma van der Molen, 2013), and with the affective 
component of  interest (Hasni et al., 2015), for oral communication, are 
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grouped together, as intended, into a single component, which seems to 
confirm the choice of the “enjoyment” label in the theoretical model for 
this component. Surprisingly, the SEOCS, seems to be broken down into 
two components, namely, the Showmanship SEOCS (“The audience finds 
my presentations interesting”) and the Norms & Content SEOCS (“I follow 
the norms specific to oral communication”). This separation of oral SEOCS 
into two distinct components appears to be new in the research literature. 
It seemed relevant to retain this preliminary result, and to attempt to 
replicate it, along with the main data collection, since the hitherto mono-
lithic component of SEOCS could perhaps be analyzed in greater detail by 
considering these two aspects.

Results

Steps 6 and 7: Testing on the target population and verifying the factor 
structure (second phase of development)

A second version of the PAOCS was prepared for administration to 
a larger sample. Seven items were added in order to enrich the five com-
ponents obtained in the preliminary questionnaire: perceived relevance 
(1), enjoyment (3), anxiety (1), Showmanship SEOCS (1) and Norms & 
Content SEOCS  (1). One item was also re-written since it may not have 
been unequivocal.

This second version of the 39-item PAOCS was administered to 1314 
students from the same population (mean age: 17.3 years; standard devia-
tion: 1.7 years; 737 girls and 524 boys) in the autumn of  2018 at seven 
CEGEPs. Of the 1314 PAOCS questionnaires received, 19 were incom-
plete. The rate of missing data was 1.5% (nfinal = 1295). A sub-sample of 
approximately 10% (n = 133) was randomly drawn from this data in order 
to perform a principal component analysis. The data from this sub-sample 
demonstrated excellent suitability for producing a PCA [KMO index = 
0.964 and Bartlett’s test = χ2(496) = 2528; p < 0.001].

After observing that models between one and four components were 
inconclusive (between 34% and 57% of the explained variance), the PCA 
models indicated that our items again tended to cluster into five com-
ponents (60.5% of  the explained variance) or six components (63.7% 
of  explained variance), when based on the scree test. Since the sixth 
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component of the second model consisted of only two items, and as this 
component was conceptually difficult to label, it was decided not to retain 
this model.

The PCA (see Table 3) made it possible to extract a final model with 
five components and 34 items, for a percentage of  explained variance 
of 60.5%. The choice to retain this model consequently led to the remo-
val of  five items from the questionnaire (numbered and available in the 
Appendices, Table 6):

–	 three items with factor loadings of 0.3 in at least two components 
(items no. 1, 2 and 3) (Field, 2017);

–	 one item with no factor loadings above 0.3 (item no. 4) (Field, 2017); 
and

–	 one item that was not unequivocal (item no. 5). For this item 
(“Oral communication in the sciences is dull/uninteresting /boring”), 
the likely ambiguity would stem from the fact that students could 
understand being asked whether they find listening to or giving oral 
presentations boring.

The five selected components had good internal consistency (α = 
0.772-0.951). The level of internal consistency for each of the components 
was of  the same order of  magnitude as in the preliminary version, with 
a significant improvement for the Showmanship SEOCS component. The 
final model thus allows us to verify that the 34 remaining items behave in 
much the same way as in the preliminary version of PAOCS.

A confirmatory factor analysis (CFA) with the maximum likelihood 
method was then carried out using R software (version 3.6.1) on the 
34 items from the PCA. A five-factor correlated model was tested on the 
remaining 90% of the sample (n = 1162). The correlation tables (Tables 7 
to 11 in the Appendices) for each of the factors show consistently signi-
ficant inter-item correlations. A table of  factor loadings for the items is 
also available in the Appendices (Table 6).

The model has acceptable indices of fit. The Root Mean Square Error 
of  Approximation (RMSEA) with a 90% confidence interval is 0.047 ∈ 
[0.045; 0.05]. The upper bound of the RMSEA interval meets the accep-
tability threshold of  the Bentler (2006) and Browne & Cudeck (1992) 
criterion, which specifies that the upper bound should be >0.08 for an 
acceptable fit, and <0.05 for a good fit. The Comparative Fit Index (CFI) 
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is 0.944, which is very close to the good fit threshold of 0.95 proposed by 
Hu and Bentler (1999). The Standardized Root Mean Square Residual 
(SRMR) index is 0.05, which is lower than the value of 0.08 considered a 
good fit by Hu and Bentler (1999).

A conceptual analysis of the items that make up each factor confirms 
the label for each factor. The factors of anxiety, enjoyment and perceived 
relevance were expected, corresponding to the factors for which these items 
had been developed in the research literature from which they were drawn.

Enjoyment and anxiety

These factors were measured with items that read, for example, as 
follows: “I enjoy making oral presentations in my science classes” (enjoy-
ment factor) or “I feel stressed when I make an oral presentation in science” 
(anxiety factor).

Perceived relevance

This factor contains items that address the perceived usefulness to 
students of oral communication in science, for example:

“In general, learning about how to conduct effective oral communica-
tion in science is useful”, or about the importance to students of effective 
oral communication, for example: “I feel it is important to do well in oral 
communication in science”. These two aspects seem to reflect two distinct 

Table 3
Components and items selected following the PCA of the final version of  

the PAOCS, with factor loading and internal consistency for each component

Component label No. of 
items

Item’s keywords Factor 
loading

Cronbach’s 


Perceived relevance 5 Significant, useful, work 0.44-0.75 0.772

Enjoyment 11 Enjoyment, enthusiastic, 
I like it

0.61-0.83 0.951

Anxiety 5 Stressed, nervous, tense 0.62-0.85 0.909

Norms & Content SEOCS 8 Vocabulary, with a clear 
unifying thread

0.64-0.71 0.836

Showmanship SEOCS 5 Dynamic, attention-
grabbing, interest-
generating

0.46-0.78 0.865

Note. n = 133 
The factor loading for all the items of the 5 components is significant (p < 0,05).
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constructs. This may be the reason why the internal consistency index of 
the PCA is somewhat lower (α = 0.772) than that of  the other factors, 
though this index is acceptable (Nunnally, 1978).

Two facets of  SEOCS emerged from the analysis of  the PAOCS data: 
Norms & Content SEOCS and Showmanship SEOCS. While both do reflect 
students’ self-efficacy, each facet seems to emphasize different aspects of it:

–	 Norms & Content SEOCS: This refers to normative self-efficacy, 
namely, successful oral communication by expressing oneself  
well and clearly, respecting norms and ensuring that the audience 
understands;

–	 Showmanship SEOCS: This refers to the interest in oral communication 
and performance (being interesting, being dynamic and having good 
contact with the audience).

The five PAOCS constructs, including the two constructs specific to 
SEOCS, were ranked on a scale from 1 (“strongly disagree”) to 4 (“strongly 
agree”). An average was then calculated among all PAOCS respondents. 
These averages are presented in Table 4. The table of correlations between 
the factors can be found in the Appendices (Table 12).

The lowest mean score of the five scales was for enjoyment (M = 2.11; 
SD = 0.59), while the highest was for perceived relevance (M = 3.19; SD 
= 0.56). Between these two values, the mean score was 2.90 (SD = 0.44) 
for the Norms & Content SEOCS, 2.65 (SD = 0.66) for the Showmanship 
SEOCS and 2.68 (SD = 0.55) for anxiety. Thus, only the rating for perceived 
relevance was above the “agree” scale (3), the other four being between 
“disagree” (2) and “agree” (3). As expected, anxiety correlated negatively 
with the other four factors. 

Table 4
Descriptive scores of the five PAOCS scales for 1295 pre-university students  

aged 17-18 in the natural sciences

Scale Mean Standard 
deviation

Min. Max.

Perceived relevance 3.19 0.56 1.00 4.00

Enjoyment 2.11 0.59 1.00 3.83

Anxiety 2.68 0.55æ 1.00 4.00

Norms & Content SEOCS 2.90 0.44 1.22 4.00

Showmanship SEOCS 2.65 0.66 1.00 4.00
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Discussion

We continue with a discussion on the link between the two aspects of 
SEOCS in Bandura’s (1977) conceptual framework, and on the validation 
process for the PAOCS questionnaire scales. We then conclude with a com-
parison between the theoretical model initially presented and the factors 
included in the final PAOCS scale.

SEOCS and Bandura’s conceptual framework
The two SEOCS aspects entitled “Norms & Content” and “Showmanship” 

constitute a previously unknown observation in the SE research literature. 
Deriving from four sources (active mastery experience, vicarious experience, 
verbal persuasion, and physiological and emotional states), SE is generally 
perceived as a single construct (it is not defined using a factorial structure 
that breaks down into multiple principal components) and is studied as 
such (Chan, 2011; De Grez et al., 2009; Demir, 2017).

Nevertheless, a conceptual consistency can be observed in distin-
guishing between the two blocks of items that form these two constructs: 
Norms & Content SEOCS refers to the perception of being effective in spea-
king and expressing oneself  well, whereas Showmanship SEOCS refers to 
the perception of being interesting and dynamic, of being able to capture 
the attention of the audience.

Returning to Bandura’s (1977) conceptual framework, this division of 
SE into two aspects suggests that students may have efficacy beliefs that 
are distinct from their outcome expectations regarding both aspects of 
SEOCS. These two types of expectations are described by Bandura (1986) 
as the “[capability] to organize and execute courses of action required to 
attain designated types of  performances. “ (p. 391). An example of  the 
item for each type of expectation in relation to the SE aspect is provided 
in Figure 2.
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Efficacy beliefs 

Efficacy beliefs for Norms & Content SEocs are characterized by the 
student’s belief  that he or she has the scientific knowledge and language 
level required to perform the task well. For Showmanship SEocs, they are 
related to the student’s belief  that he or she will be able to use their body 
effectively or that they will be dynamic during the oral presentation. 

Result expectations 

For Norms & Content SEocs, outcome expectancies refer to the 
student’s ability to answer questions from the audience and to provide the 
audience with an understanding of the content. For Showmanship  SEocs, 
result expectations relate to the student’s belief  that the “Showmanship” 
(the performance) they produce will capture the attention or interest of 
the audience.

Individuals Behaviour Results

 Efficacy beliefs

Norms & Content SEOCS 
Q31: I have the level 
of scientific vocabulary 
required for my oral 
communication in science

Showmanship SEOCS 

Q21: I use my body 
effectively during oral 
communication in science.

Norms & Content SEOCS 

Q22 : During oral 
presentations in science,  
I am able to respond well to 
questions from the audience.

Showmanship SEOCS

Q30 : When I communicate 
orally  in science, I usually 
generate interest.

Result 
expectations

Figure 2
Adaptation of Bandura’s (1977) diagram of the difference between efficacy beliefs 

and outcome expectancies in the case of oral communication in science
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Process of validation of the PAOCS internal structure
One objective of  the present study was to carry out a process for 

validation of  the PAOCS scale by following the procedure proposed by 
Dussault et al. (2007) and used by Gaudreau et al. (2015). The overall eva-
luation of the PAOCS shows that the questionnaire has good psychome-
tric qualities (acceptable Cronbach alphas, suitable factor loadings, etc.). 
Moreover, the distribution of items within each of the factors is produced 
according to theoretical expectations. Thus, it appears that some or all of 
the measurement scales can be used with some degree of confidence for 
research purposes. Certain factors do not have a large number of items. 
However, given the high percentages of total explained variance and the 
joint presence of a large number of measured constructs (five constructs 
for 34 items in total), this can be viewed more as a strength.

Limits

However, certain common limitations must be considered following 
the development of the PAOCS questionnaire. First, the selected sample 
came from public colleges in the greater Montreal area. It did not represent 
all colleges in the province (other regions and private colleges). No study 
has yet been conducted to extend the use of the PAOCS to other school 
contexts or to a sample of younger or older participants. Furthermore, the 
sample is one of convenience, as it is composed of voluntary participants. 
Finally, the principal component analysis and the confirmatory factor 
analysis would have greater value if  they were conducted on samples from 
independent data collections (Thompson, 2004).

Correspondence between the theoretical model and the analyses 
performed (adding the two aspects of the SEOCS)

With the exception of the SEOCS, which henceforth was divided into 
two aspects, the initial theoretical model seemed to be largely confirmed 
by this exercise.
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Limitations

The model presented in Figure 3 has a number of  limitations. Like 
the model proposed by van Aalderen-Smeets and Walma van der Molen 
(2013), the labels associated with attitude dimensions (cognitive beliefs, 
affective state and perceived control) are based on theoretical conside-
rations and have not been empirically verified. In order to fully validate 
this model, future research would need to address this consideration. 
Similarly, it would be relevant to try to include the other components 
of  van Aalderen-Smeets and Walma van der Molen’s (2013) model that 
were excluded from the present study, namely, perceived difficulty, gender 
stereotypes and context dependency. 

In addition, the behaviour dimension (action) was not validated in this 
paper. Thus, it is not possible to know whether the students’ perceptions 
of  and attitudes toward oral communication in the sciences translated 
into a high level of  engagement in the preparation and delivery of  oral 
presentations. This theoretical model would also be worth using in the 
context of evaluating the behavioural dimension (action), i.e., the actual 
OCS competence of the student.

Perceptions of and attitude toward oral communication in the sciences

 Cognitive beliefs Emotional state Perception of control

Perceived relevance
Enjoyment

Action

Anxiety

Self-efficacy

Showmanship

Norms & Content

Figure 3
Proposed modifications to the theoretical model of  perceptions of and attitudes 

toward oral communication in the sciences
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Further research is required on the alignment between the two com-
ponents of the SEOCS and Bandura’s (1977) chart on efficacy beliefs and 
result expectations.  Although our interpretation suggests some consis-
tency with Bandura’s (1977) framework, it would be desirable to have a 
more exhaustive questionnaire focusing solely on Norms & Content SEocs 
and Showmanship SEocs, which would attempt to factorially produce both 
types of expectations for each of the two SEOCS.

Finally, some studies demonstrate that self-efficacy is the factor that 
seems to most strongly influence performance in oral communication in 
front of an audience (Dwyer & Fus, 2002). Since our results suggest that 
there are two aspects to SEOCS, it seems appropriate to investigate the rela-
tionship between speaking ability and each of these SEOCS aspects. More 
generally, it is worth asking which of the five factors in the model is the 
best predictor of competence.
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Appendices

Table 5
Items and origin of the 34 PAOCS questionnaire 

PAOCS questionnaire item Source from which the item  
is adapted

Original formulation Dimension measured based on the 
source from which it is adapted

Perceived relevance

Effectiveness in giving oral presentations 
in science is important to me.

Simpkins et al. (2006) For me, being good at (science / 
physics and chemistry) is (not at 
all important / very important).

Perceptions of the importance 
of science (Children’s perceptions 
of the importance of science)

In general, it is useful to learn how to give 
effective oral presentations in science.

Simpkins et al. (2006) In general, how useful is what 
you learn in (science/physics and 
chemistry)?

 Perceptions of the importance 
of science (Children’s perceptions 
of the importance of science)

Giving effective oral presentations in 
science is important to me.

Simpkins et al. (2006) Compared to most of your other 
activities, how important is it to 
you to be good in science?

Perceptions of the importance 
of science (Children’s perceptions 
of the importance of science)

Learning how to give effective oral 
presentations in science will be relevant 
to my future work.

Original item N/A N/A

Speaking well will give me credibility in 
my future academic career in science.

Original item N/A N/A

Enjoyment 

I really enjoy giving oral presentations 
in science.

van Aalderen- Smeets et al. 
(2013)

I enjoy teaching science very 
much.

Enjoyment  
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PAOCS questionnaire item Source from which the item  
is adapted

Original formulation Dimension measured based on the 
source from which it is adapted

I am enthusiastic about giving oral 
presentations in science.

van Aalderen- Smeets et al. 
(2013)

Teaching science makes me 
enthusiastic.

Enjoyment  

I’m happy when I give an oral 
presentation in science.

van Aalderen- Smeets et al. 
(2013)

I feel happy while teaching 
science.

Enjoyment  

In general, I have a lot of fun giving an 
oral presentation in a science class.

van Aalderen- Smeets et al. 
(2013)

I enjoy teaching science very 
much.

Enjoyment  

Giving an oral presentation in science 
makes me happy.

van Aalderen- Smeets et al. 
(2013)

Teaching science makes me 
happy.

Enjoyment  

I look forward to upcoming oral 
presentations in the sciences.

Hasni et al. (2015) I look forward to the next ST 
[Science and Technology] activities.

Interest

Oral communication in science is fun. Hasni et al. (2015) ST at school is fun. Interest

We should spend more time giving oral 
presentations in my science classes at 
school.

Hasni et al. (2015) We should spend more time on 
ST at school.

Interest

If  I had the choice, I would never give 
oral presentations in my science classes.

Hasni et al. (2015) If  I had the choice. I would not 
take anymore ST classes.

Interest (negative)

I like to give oral presentations in my 
science classes.

Original item N/A N/A

In general, I like to give oral 
presentations in science.

Original item N/A N/A

Anxiety

I usually feel stressed when I give an 
oral presentation in a science class.

van Aalderen- Smeets et al. 
(2013)

I feel stressed when I have to 
teach science in my class.

Anxiety 
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PAOCS questionnaire item Source from which the item  
is adapted

Original formulation Dimension measured based on the 
source from which it is adapted

I feel nervous during an oral 
presentation in science.

van Aalderen- Smeets et al. 
(2013)

I feel nervous while teaching 
science.

Anxiety 

I feel stressed when I give an oral 
presentation in science.

van Aalderen- Smeets et al. 
(2013)

I feel stressed when I have to 
teach science in my class.

Anxiety 

Giving an oral presentation in science 
makes me nervous.

van Aalderen- Smeets et al. 
(2013)

I feel nervous while teaching 
science.

Anxiety 

I feel tense during an oral presentation 
in science. 

van Aalderen- Smeets et al. 
(2013)

I feel tense while teaching science 
in class.

Anxiety 

Norms & Content SE

During oral presentations in science, I 
am able to answer audience questions 
adeptly.

Demir (2017) I give accurate answers to the 
questions directed at me.

SE in speaking skills

I give clear explanations during my 
oral presentations in science.

Cameron and Dickfos 
(2014)

How confident are you in your 
ability to present your ideas 
clearly?

SE in oral communication

I’m able to present my ideas in a 
structured way, and establish a clear 
main thread (or unifying theme), when 
giving an  oral presentation in science.

Cameron and Dickfos 
(2014)

How confident are you in your 
ability to present your ideas in a 
logical way which the audience 
can easily follow?

SE in oral communication

When I give an oral presentation in 
science. people understand it right 
away.

Cameron and Dickfos 
(2014)

When I give verbal instructions or 
directions to people. they usually 
clearly understand ‘’first time’’ 
what I mean.

Oral communication skills



123
D

eveloping the PA
O

C
S Scale for Postsecondary Science Students 

PAOCS questionnaire item Source from which the item  
is adapted

Original formulation Dimension measured based on the 
source from which it is adapted

I have the level of scientific vocabulary 
required for my oral presentations in 
science.

Original item N/A N/A

In general, I use accurate and precise 
terms when I communicate orally with 
my science teachers.

Original item N/A N/A

The level of language I employ is 
appropriate for my oral presentations 
in science.

Original item N/A N/A

I’m well-organized in preparing an oral 
presentation in science.

Original item N/A N/A

Showmanship SE

I know how to capture the attention 
of my audience when giving an oral 
presentation in science.

Cameron and Dickfos 
(2014)

How confident are you in your 
ability to present your ideas in a 
way that captures the audience’s 
attention?

SE in oral communication

I usually generate interest in my oral 
presentations in science. 

Cameron and Dickfos 
(2014)

When I give a presentation. it 
seems to stimulate a fair level of 
interest amongst the listeners.

Oral communication skills

I use body language effectively during 
oral presentations in science (posture. 
movement. etc.).

Cameron and Dickfos 
(2014) 
Demir (2017)

How confident are you in your 
ability to use appropriate eye 
contact and body language when 
presenting your ideas? I use body 
language effectively in my speech

SE in oral communication 
SE in public speaking skills
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PAOCS questionnaire item Source from which the item  
is adapted

Original formulation Dimension measured based on the 
source from which it is adapted

I know how to make good contact with 
the audience during oral presentations 
in science.

Cameron and Dickfos 
(2014)

How confident are you in your 
ability to use appropriate eye 
contact and body language when 
presenting your ideas?

SE in oral communication

I’m dynamic during my oral 
presentations in science.

Original item N/A N/A
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Table 6
Results of  the principal component analysis (PCA)  

and confirmatory factor analysis (CFA) 

Component Item PCA CFA

Perceived 
relevance

It’s important for me to be good at oral presentations 
in science.

0.711 0.754

In general, it is useful to learn how to give effective 
oral presentations in science.

0.714 0.754

Giving effective oral presentations in science is 
important to me. 

0.707 0.710

Learning how to give effective oral presentations in 
science will be relevant in my future work.

0.636 0.695

Speaking well gives credibility to my academic career 
in science.

0.482 0.457

Enjoyment

I really enjoy giving oral presentations in science. 0.834 0.830

I am enthusiastic about giving oral presentations in 
science.

0.807 0.825

I like to give oral presentations in my science classes. 0.833 0.824

I’m looking forward to upcoming oral presentations 
in science.

0.819 0.817

I feel happy when I give an oral presentation in 
science.

0.836 0.810

In general, I really enjoy giving an oral presentation in 
a science class.

0.877 0.808

Oral communication in science is fun. 0.796 0.795

In general, I like to give oral presentations in science. 0.802 0.794

Giving an oral presentation in science makes me 
happy.

0.823 0.769

We should spend more time giving oral presentations 
in my science classes at school.

0.410 0.629

If I had the choice. I would never give oral 
presentations in my science classes.

-0.546 -0.569

(5) Oral presentations in science  are boring.

(1) I find it easy to give oral presentations in science.
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Component Item PCA CFA

Anxiety

I usually feel stressed when I give an oral presentation 
in a science class.

0.869 0.850

I feel nervous during an oral presentation in science. 0.836 0.825

I feel stressed when giving an oral presentation in science. 0.808 0.816

Giving an oral presentation in science makes me nervous. 0.785 0.792

I feel tense when giving oral presentations in science. 0.667 0.629

Norms & 
Content SE

I have the level of scientific vocabulary required for 
my oral presentations in science.

0.736 0.768

In general, I use accurate and precise terms when 
communicating orally with my science teachers.

0.708 0.755

The level of language I employ is appropriate for my 
oral presentations in science.

0.667 0.721

I provide clear explanations during my oral 
presentations in science.

0.629 0.625

I’m able to present my ideas in a structured way, and 
with a clear common thread (or unifying theme) when 
I give an oral presentation in science.

0.626 0.604

During oral presentations in science, I’m adept at 
answering audience questions

0.644 0.569

When I give an oral presentation in science, people 
understand it right away.

0.381 0.557

I’m well-organized when preparing oral presentations 
in science.

0.465 0.410

(2) I can be brief  and synthesize information well 
when giving oral presentations in science.

(3) When giving oral presentations in science I respect 
the allotted speaking time.

Showmanship 
SE

I’m dynamic during my oral presentations in science. 0.661 0.698

I’m good at making contact with the audience during 
oral presentations in science.

0.629 0.693

I use body language effectively during oral 
presentations in science (posture, movement. etc.).

0.666 0.686

I know how to attract the attention of my audience 
when giving an oral presentation in science.

0.767 0.686

When I give an oral presentation in science, I generally 
create interest in the subject matter.

0.683 0.623

(4) When giving an oral presentation in science, I am able, 
if necessary, to use popularization techniques effectively 
(analogies, comparisons, etc.) to make myself understood.

Note. Items numbered (1) through (5) have been removed from the scale. This is explained in the text.
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Table 7
Inter-item correlation matrices for the perceived relevance factor

Q1 Q2 Q3 Q4 Q5

Q1

Q2 0.34***

Q3 0.40*** 0.55***

Q4 0.55*** 0.44*** 0.42***

Q5 0.28*** 0.33*** 0.30*** 0.43***
*** p < 0.001.

Table 8
Inter-item correlation matrices for the enjoyment factor

Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16

Q6

Q7 0.53***

Q8 0.57*** 0.76***

Q9 0.60*** 0.69*** 0.73***

Q10 0.54*** 0.65*** 0.66*** 0.70***

Q11 0.58*** 0.67*** 0.66*** 0.70*** 0.67***

Q12 0.59*** 0.69*** 0.69*** 0.71*** 0.68*** 0.75***

Q13 0.57*** 0.68*** 0.68*** 0.71*** 0.64*** 0.72*** 0.75***

Q14 0.57*** 0.69*** 0.70*** 0.74*** 0.71*** 0.71*** 0.73*** 0.73***

Q15 0.60*** 0.71*** 0.69*** 0.73*** 0.72*** 0.72*** 0.74*** 0.72*** 0.77***

Q16 0.54*** 0.52*** 0.52*** 0.56*** 0.53*** 0.58*** 0.56*** 0.56*** 0.56*** 0.60***

*** p < 0.001.

Table 9
Inter-item correlation matrices for the anxiety factor

Q17 Q18 Q19 Q20 Q21

Q17

Q18 0.54***

Q19 0.53*** 0.82***

Q20 0.53*** 0.76*** 0.73***

Q21 0.53*** 0.71*** 0.73*** 0.72***
*** p < 0.001.
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Table 10
Inter-item correlation matrices for the Norms & Content SE factor

Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29

Q22

Q23 0.34***

Q24 0.29*** 0.49***

Q25 0.32*** 0.37*** 0.30***

Q26 0.37*** 0.36*** 0.40*** 0.41***

Q27 0.43*** 0.42*** 0.44*** 0.40*** 0.53***

Q28 0.30*** 0.50*** 0.51*** 0.40*** 0.44*** 0.44***

Q29 0.26*** 0.33*** 0.34*** 0.35*** 0.42*** 0.38*** 0.41***

*** p < 0.001.

Table 11
Inter-student correlation matrices for the Showmanship SE factor

Q30 Q31 Q32 Q33 Q34

Q30

Q31 0.57***

Q32 0.47*** 0.57***

Q33 0.50*** 0.60*** 0.61***

Q34 0.53*** 0.59*** 0.56*** 0.62***

*** p < 0.001.

Table 12
Correlation matrices of the five PAOCS factors

Perceived 
relevance

Enjoyment Anxiety Norms & 
Content SE

Showmanship 
SE

Perceived relevanc

Enjoyment 0.41**

Anxiety -0.17** -0.56**

Norms & Content SE 0.37** 0.35** -0.29**

Showmanship SE 0.35** 0.53** -0.50** 0.56**
** p < 0.001.
The study examined trends and relationships in communication apprehension (CA). self-efficacy (SE), 
self-perceived public speaking competence (SPPSC), and their impact on course grade, for 304 students 
enrolled in a basic public speaking course. Respondents completed McCroskey’s (1982) Personal Report of 
Communication Apprehension (PRCA-24). the Self-Efficacy scale (SE Scale) (Pintrich and DeGroot. 1990). 
and the Self-perceived Public Speaking Competency scale (SPPSC Scale) (Ellis. 1995). The latter scale 
is based on the National Communication Association’s (NCA) “Competent Speaker Speech Evaluation 
Form” (Morreale. 1990). Results indicated that significant changes occurred in CA, SE, and SPPSC levels 
throughout the semester. However. only the SE at mid-semester and semester’s end predicted the grade.


