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Abstract

Introduction

An instrument was validated through factorial structure 
to measure the advantages, levels of reflection, and 
communicative competencies of the podcast, as well as 
to establish the levels of reliability and consistency of the 
measuring instrument. Likewise, confirmatory analysis was 
carried out to validate the proposed structural model and 
establish the relationships of the factors using the PLS-SEM 
methodology, Partial Least Squares Structural Equation 
Modeling. It was validated with a sample of 142 teachers. 
It was demonstrated that there is a causality relationship of 
the variables, given by the coefficient of determination R2, 
the level of influence of the independent variables: levels 
of reflection and advantages; on the dependent variable, 
communicative competencies; the level of influence of 
the exogenous variable: advantages with the endogenous 
variable: levels of reflection in teachers. A high degree of 
construct validity was shown through the fit indices of the 
confirmatory factorial analysis.

The Covid-19 pandemic has challenged the teaching 
competences of educators, who have been forced to 

replace face-to-face instruction with online instruction 
(Polyakova & Galstyan-Sargsyan, 2021). In this context, a 
new way of assuming academic and work relationships is 
generated, which has led to the emergence and diffusion 
of different digital tools, especially those designed to 
transfer knowledge in an agile, fun, and motivating way 
(Craig et al., 2021; Peled, 2021; Samuel-Azran et al., 2019). 
In this sense, various strategies have been promoted in 
the development of virtual learning sessions (Polyakova & 
Galstyan-Sargsyan, 2021), which for many teachers have 
caused methodological inconsistencies due to the lack of 
preparation of the educator in the use of digital content 
(Almendingen et al., 2021; Saeedakhtar et al., 2021), and the 
lack of connectivity has led to the use of podcasts as an 
educational tool to generate inclusive and informal learning 
(Ifedayo et al., 2021).
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The use of podcasts in secondary education has been 
an alternative mainly used to transfer knowledge 
and develop some dimensions of communicative 
competence (Basenko & Baskakova, 2021; Borja-
torresano et al., 2020). This tool has the advantage 
of being able to be used online and repeated 
several times according to the user's time availability 
(Nalendra et al., 2020; Strickland et al., 2021). In 
addition, this technological resource allows teaching 
in a direct and secure way (Strickland et al., 2021), is 
accessible, free, massive, allows education (Basenko 
& Baskakova, 2021), and supports students with or 
without special needs (Alves et al., 2018). In conclusion, 
it has scientific and social knowledge, can be used in 
schools, and promotes critical and reflective attitudes 
(Celaya et al., 2020).

Review Literature

Regarding the literature review, studies have 
been found that focus on podcasts in the English 
language (Nalendra et al., 2020; Saeedakhtar et al., 
2021), highlighting their effectiveness in oral skills, 
vocabulary, fluency, and reading comprehension, as 
well as promoting autonomous learning based on 
good teaching practices (Almendingen et al., 2021; 
Barrios-Rubio, 2021; Carson et al., 2021; Drew, 2017; 
Lowe et al., 2021). Podcasts assume a leading role in 
message production, inference, and reflection, as 
well as promoting collaborative work that stimulates 
critical thinking and allows for the exchange of ideas 
(González Conde et al., 2021; Saeedakhtar et al., 2021a), 
proving to be motivating and knowledge-generating.

There are gaps in the use of podcasts in the 
educational field in relation to knowledge transfer and 
good practices developed at the institutional level 
(Drew, 2017). Additionally, there is a need to explore 
the pedagogical and cost benefits compared to other 
methods (Almendingen et al., 2021). It is necessary 
to demonstrate that this learning tool is effective in 
the teaching-learning process (McNamara & Drew, 
2019), and finally, there is a deficit of studies oriented 
towards the use of podcasts in the early, primary, and 
secondary educational stages in scientific production 
(Celaya et al., 2020). As can be seen, we have not 
found any studies on an instrument that measures 
the perception of podcasts from their advantages, 
communicative competencies, and levels of reflection 
in their perceived representation by teachers in digital 
pedagogical assignments used in distance education, 
which will contribute to its significant impact on 
practices and results obtained in distance education.

Therefore, this research responds to an initiative 
generated by the Ministry of Education of Peru in 
its proposal "Aprendo en casa" and “Experiencias 
de aprendizaje” carried out in 2020 and 2021 (R.M. 
No 160-2020-MINEDU, 2020), which has not been 
evaluated in terms of its impact and use at the level 
of teachers. Thus, this study examined how in-service 

secondary education teachers perceive the different 
formats of podcast assignments in the context of virtual 
learning during the Covid-19 pandemic. This study 
aims to validate an instrument that can measure the 
advantages, levels of reflection, and communicative 
competencies of this tool and explore the success of 
professional development efforts for blended or hybrid 
teaching.

Perception of the Podcast from the Educational 
Context 

The podcast allows for a temporal organization of 
sounds, through voice audio files that are uploaded 
to different platforms with elements, rhythmic 
sequences, and meaning that can be stored and 
shared (Özperçin & Günay, 2020). It is also considered 
a digital tool created for native speakers that is 
available for free on the internet for asynchronous use 
(Basenko & Baskakova, 2021). Unlike podcasting, which 
tends to be more complex and involves technology, 
its dissemination is massive without considering a 
specific recipient or defined purpose (Pareja Aparicio 
et al., 2019). On the other hand, educational podcasts 
allow for the transmission of authentic, relevant, 
and multifunctional content, with defined purposes 
(Özperçin & Günay, 2020). As a result of the pandemic, 
teachers have explored different ways to supplement 
face-to-face teaching, which has allowed the use 
of this digital tool in the development of learning 
experiences carried out during the lockdown and to 
be aware of the benefits of this resource (González 
Conde et al., 2021).

The Podcast and the Levels of Reflection in the 
Development of Communicative Competences.  

The use of educational multimodality incorporates 
diverse ways of seeing communication, as well as 
semiotic resources and organizational channels 
of the practice of meaning-making with varied 
methods, resources, and learning discourses, as a 
complementary domain that supports teaching in 
schools, fostering autonomy in students (Özperçin 
& Günay, 2020). Therefore, the use of podcasts 
promotes active learning, to develop communicative 
competence from knowing how to listen through 
stories to develop dialogic, argumentative, and inquiry-
based capacity (Carson et al., 2021). As well as learning 
vocabulary, phonetics, and grammar (Basenko & 
Baskakova, 2021) and other auditory comprehension 
skills and motivation (Mirza Suzani, 2021; Saeedakhtar 
et al., 2021) and increasing vocabulary for better oral, 
fluent, and precise expression (Özperçin & Günay, 2020; 
Taylor & Blevins, 2020; Yeh et al., 2021). Consequently, 
communicative skills such as listening, speaking, 
writing, and reading (García-Herrera & Erazo-Álvarez, 
2020) can be enhanced through the use of podcasts, 
generating greater autonomy in the development of 
communication skills (Özperçin & Günay, 2020).
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The Advantages of the Podcast in the Levels of 
Reflection.

Reflection allows for internalizing and interpreting 
learning experiences, enabling the transfer of 
knowledge and experiences (Lowe et al., 2021), 
fostering a dialogic space to link personal experience 
with the conceptual understanding of pedagogical 
aspects used by teachers (Carson et al., 2021). 
Podcasts are useful for providing student-centered 
instruction, allowing for flexibility in learning at their 
own pace and convenience, with their descriptive 
study revealing the effect of teacher behavioral value 
as a partial mediator of podcast acceptance (Ifedayo 
et al., 2021). 

A study highlighted that informal instruction 
strategies should possess positive psychological 
interventions (Dreer, 2021) that allow for these levels of 
internalization, reflection, and discussion. Furthermore, 
interprofessional collaboration is considered to foster 
good educational practices for their use and benefit 
(Almendingen et al., 2021).

The Advantages of Podcasting in the Development of 
Communicative Competences

Language is a tool that allows us to interact with 
other people, understand and construct reality; 
this is achieved with communicative competences 
developed in school, social, and cultural life, which 
complement and feedback each other (MINEDU, 
2016), to achieve clear and correct communication 
in different contexts (Segovia et al., 2013; Martinet et 
al., 2004). In this sense, the use of podcasts proves to 
be effective and favorable, as it allows students to 
listen asynchronously, thereby improving vocabulary 
mastery (González Conde et al., 2021; Saeedakhtar 
et al., 2021). Another study highlighted those podcasts 
make time and space more flexible and agile, 
energizing educational content, in addition to using 
other resources (González Conde et al., 2021). Likewise, 
this educational tool is used interdisciplinary and favors 
the exercise of auditory comprehension, oral and 
written expression, promoting student participation 
and enthusiasm (González Conde et al., 2021; Green 
et al., 2020; Mirza Suzani, 2021; Romero-Velásquez et 
al., 2020).

In this sense, variables have been identified around 
the results of various investigations in the educational 
context, as presented in Table 1.

Table 1: 
Studies on different variables

Variable Researches

The Podcast 
and the levels of 
reflection

Authors (Özperçin & Günay, 2020), 
(Carson et al., 2021), (Basenko & 
Baskakova, 2021), (Mirza Suzani, 2021), 
(Saeedakhtar et al., 2021), (Taylor 
& Blevins, 2020), (Yeh et al., 2021), 
(García-Herrera & Erazo-Álvarez, 
2020).

Advantages of 
the Podcast

Authors (Lowe et al., 2021), (Carson et 
al., 2021), (Ifedayo et al., 2021), (Dreer, 
2021), (Almendingen et al., 2021)

Podcast 
communicative 
competences

(MINEDU, 2016), (Segovia et al., 2013; 
Martinet et al., 2004), (González 
Conde et al., 2021; Saeedakhtar et 
al., 2021), (Green et al., 2020), (Mirza 
Suzani, 2021), (Romero- Velásquez et 
al., 2020).

Source: Own elaboration

Methodology

This work adopted a non-experimental study, with a 
survey design, to validate a psychometric instrument 
of the Podcast, based on the experience carried 
out by high school teachers in virtual education. 
They completed an online questionnaire between 
December 9th to 16th, 2021, generated by the school 
closure due to confinement. To proceed accurately 
with the statistical analysis, 150 participants completed 
the survey, and some were excluded because they 
had at least one missing response in the variables 
of interest. Consequently, the final sample was 
formed by 142 teachers. Participation was voluntary, 
and respondents were recruited through an email 
invitation, WhatsApp, and advertising on other social 
platforms. Regarding inclusion criteria, it was decided 
not to filter by discipline since the podcast has been 
used for educational purposes interdisciplinarity in 
all curricular areas, regardless of experience with 
podcasts or not.

The unintentional snowball sampling was composed 
of 142 teachers from Regular Basic Education of 
secondary level, between the ages of 20 to 65 years, 
mainly from Communication (36.6%); Mathematics 
(16.9%), Social Sciences (13.0%) and Science and 
Technology (7.8%) areas, belonging to the public 
sector (79.0%) and the private sector (20.9%), whose 
employment status is permanent (56.2%) and 
contractual (43.7%). Regarding years of service, mainly 
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in the studied sample, it corresponds to teachers with 
26 to 30 years of service (30.7%); between 11 to 15 
(16.9%); between 21 to 25, and 0 to 5 years of service 
(15.0%); from 6 to 10 years (12.4%), and between 16 to 
20 years (9.8%).

The instrument was applied in December 2021.

For this reason, demographic data have been 
identified, presented in Table 2.

Table 2: 
Demographic data

Sex Age Frequency Percentage

Female

20 to 24 years old 4 2.8%

25 to 29 years old 3 2.1%

30 to 35 years old 9 6.3%

36 to 40 years old 10 7.0%

41 to 45 years old 14 9.9%

46 to 50 years old 17 12.0%

51 to 55 years old 22 15.5%

56 to 60 years old 9 6.3%

61 to 65 years old 2 1.4%

Sub Total 90 63.4%

Male

20 to 24 years old 2 1.4%

25 to 29 years old 1 0.7%

30 to 35 years old 8 5.6%

36 to 40 years old 5 3.5%

41 to 45 years old 2 1.4%

46 to 50 years old 8 5.6%

51 to 55 years old 13 9.2%

56 to 60 years old 10 7.0%

61 to 65 years old 3 2.1%

Sub Total 52 36.6%

Total 142 100.0%

Source: Own elaboration

Hypothesis

The Bootstrapping technique was employed for 
hypothesis testing, which involved extracting a 
large number of bootstrap resamples (5,000) with 
replacement from the original sample and then 
estimating the model parameters for each bootstrap 
resample. A significance level of p < 0.05 was set, 
indicating that any result with a p-value less than 0.05 
is considered statistically significant.

The tested hypotheses were as follows:

H1: The Podcast and the reflection levels -> 
Communication competences podcast 

H2: Podcast Advantages -> The Podcast and the 
reflection levels 

H3: Podcast Advantages -> Communication 
competences podcast

For each hypothesis, the results of sample means, 
standard deviations, statistical t-values, and 
corresponding p-values were presented. The 
p-values below 0.05 indicated statistically significant 
relationships between the variables.

The Instrument

They reviewed the literature of various authors with 
the purpose of identifying the variables to be studied. 
Subsequently, several items were developed, ensuring 
they were in line with the reviewed and consulted 
literature. Finally, they underwent the statistical 
procedure, resulting in the establishment of the 
instrument (questionnaire). The following presents 
three variables:

Variable: Advantages of Podcasting (PCV)

This online tool is flexible in terms of time and can be 
replayed based on the user's availability. In addition 
to being secure and direct, it's accessible, free, and 
valuable for educating students, including those 
with special needs. In summary, this tool contributes 
scientific and social knowledge; it's suitable for 
educational settings (Nalendra et al., 2020; Strickland 
et al., 2021; Basenko & Baskakova, 2021; Alves et al., 2018; 
Celaya et al., 2020).

Variable: Podcasting and the Development of 
Communication Competencies (PCDCC)

Language facilitates interaction and understanding. 
The communication skills learned in education and 
society enable effective communication. Podcasts 
enhance vocabulary and communication, offering 
flexibility in learning. They also invigorate education 
and promote auditory, oral, and written skills, exciting 
students (MINEDU, 2016; González Conde et al., 2021; 
Saeedakhtar et al., 2021; Green et al., 2020; Mirza 
Suzani, 2021; Romero-Velásquez et al., 2020).

Variable: Podcasting and Levels of Reflection (PDNR)

Podcasts allow for reflection on learning experiences, 
enabling the transfer of knowledge and experiences 
and proving useful for flexible and personalized 
learning. Additionally, they foster interprofessional 
collaboration, which enhances educational practices, 
promoting critical and reflective attitudes (Lowe 
et al., 2021; Carson et al., 2021; Ifedayo et al., 2021; 
Almendingen et al., 2021; Celaya et al., 2020).
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TITLE: MEANINGS AND PERSPECTIVES OF TEACHERS ON THE USE OF PODCASTS IN VIRTUAL EDUCATION
PROPOSED TITLE: TEACHERS' PERCEPTIONS OF PODCAST USAGE IN VIRTUAL EDUCATION GENERAL OBJECTIVE: To examine teachers' 
perceptions of podcast usage in the context of virtual education during the Covid-19 pandemic.

VARIABLE DIMENSION ITEMS

PODCAST AS AN EDUCA-
TIONAL RESOURCE

ADVANTAGES
Authors: Strickland, 2020; 
Basenko, 2020; Evtyugina 
y Volkova, 2020; Borja et 
al., 2020.

1.-Enables asynchronous listening to educational content.

2.-Allows for an engaging and dynamic listening experience with educational content.

3.-Has a multifunctional nature.

4.-Facilitates rapid and widespread dissemination.

5.-Enables the exploration of current and diverse topics.

6.-Enhances the understanding of the content.

7.-Improves students' performance.

8.-Identifies students' needs and interests.

9.-Creates a conducive learning environment.

BENEFITS 
Authors: Besser, 2021; 
Strickland, 2020, Basenko, 
2020; Romero, 2020.

1.-Enables the achievement of educational objectives for both teachers and students.

2.-Provides direct and secure teaching to students.

3.-Improves socio-cultural and communicative skills.

4.-Develops interdisciplinary skills, approaches, and competencies.

5.-Promotes autonomy in learning.

6.-Contributes to the formation of more committed students.

7.-Deepens students' understanding of the learning material.

8.-Reduces students' anxiety.

9.-Benefits students in developing project management skills.

MEDIATED BY TECHNOL-
OGY Authors:Strickland, 
2020; Basenko, 2020; 
Romero, 2020; Hitchcock et 
al., 2021; Makina, 2020.

1.-It is an easy-to-use tool.

2.-It is ubiquitous, agile, and interactive.

3.-Leverages the use of ICTs in the teaching-learning process.

4.-Stimulates dialogue, reflection, and analysis of the social context.

5.-Allows for an expansion of knowledge in the use of technology.

6.-It is a stimulating and effective tool.

7.-Introduces new technological skills.

8.-Enables content reuse and sharing to strengthen instruction.

9.-Contributes to the construction of social networks.

10.-Reduces the technological gap.

IN THE DEVELOPMENT OF 
TEACHING STRATEGIES.                                              
Authors:Taylor, 2020; Blev-
ins, 2020; Basenko, 2020; 
Peled, 2021; Andrade, 2020; 
Moreto 2020; Borja et al., 
2020; Mascaro y Ulli, 2020; 
Franklin, 2007; Unisa, 2015.

1.-Facilitates interactions with teachers and peers on substantive matters.

2.-Encourages frequent, timely, and constructive feedback.
3.-Allows for scaffolding. Strengthens the teaching of complex and difficult topics for 
students.
4.-Provides opportunities for the development of critical thinking.

5.-Enhances students' cognitive skills.

6.-It is a highly visual and auditory learning method.

7.-Diversifies the teacher's didactic strategies.

8.-Potentially allows for multitasking.

9.-Enables innovation in pedagogical practices.

10.-Consolidates students' knowledge.

MEASURED BY ONLINE 
LEARNING 
Authors:Adawiyah et al., 
2021, Richardson 2006

1.-I feel facilitated by online learning.

2.-I can develop myself, be creative, and innovative with online learning.

3.-With online learning, I become technologically literate.

4.-I often have problems using technology.

5.-I am familiar with the podcast tool.

6.-It allows for secure content delivery to students.

7.-Motivates active learning in students through mobile technology.

8.-Contributes to meeting students' learning expectations as a supportive technology.

PODCAST ASSIGN-
MENT WITH LEV-
ELS OF REFLECTION.                                       
Authors:Hitchcock et al., 
2021; Evtyugina y Volkova, 
2020. 

1.-Enables personal reflection.

2.-Allows for information synthesis.

3.-Connects theory with reality.

4.-Enables the generation of consistent and relevant arguments.

5.-Reflects on the meaning of the podcast.

6.-Reflects on the construction of the podcast.

7.-Allows for error management.

8.-Stimulates argumentative discussions among students.

9.-Enables feedback on learning.

10.-Considers ethical norms during communication.

THE PODCAST AND THE DE-
VELOPMENT OF COMMU-
NICATION COMPETENCES 
Authors:Taylor, 2020; 
Blevins, 2020; Basenko, 
2020; Peled, 2021; Andrade, 
2020; Moreto 2020; Borja et 
al., 2020

1.-Improves listening and speaking skills.

2.-Develops reading and writing skills.

3.-Fosters vocabulary expansion.

4.-Enhances pronunciation and fluency in students' oral expression.

5.-Stimulates oral participation of students.

6.-Improves intonation and rhythm in students' oral expression.

7.-Allows for planning the writing process in a text.

8.-Enables the observation of spelling and grammatical errors in content scripts.

9.-Facilitates the use of synthesis and organization skills in content script writing.

10.-Stimulates imagination in students' content script compositions.
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The applied questionnaire was developed by the 
research team. The study variables were evaluated 
using a five-point Likert scale indicating the degree 
of agreement or disagreement with the following 
statements, where (1) is Totally disagree (2) Disagree, 
(3) Neither agree nor disagree (4) Agree, and (5) Totally 
agree.

The estimated reliability reached values higher than 
0.700 which can be considered acceptable for the 
Omega and Cronbach's Alpha coefficient. (see Table 
3)

Table 3: 
Frequent scale reliability statistics

McDonald's ω Cronbach's α
Estimate per point 0.978 0.978

95% CI lower limit 0.973 0.972

95% CI upper limit 0.983 0.982

Source: Own elaboration 

Analysis

For the exploratory analysis, the variables were 
processed using a Likert scale, as evidenced by 
the consistency and magnitude of each item in the 
instrument. Therefore, these items are correlated, 
resulting in a Cronbach's alpha of 0.978. The McDonald's 
omega coefficient is an appropriate measure of 
reliability, and if the principle of equivalence is not 
applied, a confidence interval higher than 0.983 will 
be obtained as a result.

Results

First, in the validation and standardization of the 
applied instrument, a preliminary test was conducted 
with 50 study units before the definitive application 
of the instrument, with the purpose of establishing 
an adequate discrimination of the instrument items 
and their corresponding factor, according to the 
theoretical construct used. Then, a preliminary 
Exploratory Factor Analysis (EFA) was performed to 
establish an adequate composition of the items with 
their corresponding factors, using JASP statistical 
software v.0.16.

The result of the Kaiser-Meyer-Olkin (KMO) test 
was 0.912, which is acceptable. The EFA test was 
satisfactory, using the following criteria: orthogonal 
rotation (varimax), number of factors: manual, 
ordering of factor loads by variable criterion and with 
the output option for each item greater than 0.500 
(see Table 4).

Table 4: 
Common factor items – factor loadings

Factor 1 Factor 2 Factor 3 Unicity

PCV1 0.706 0.391

PCV2 0.710 0.391

PCV3 0.764 0.396

PCV4 0.642 0.508

PCV5 0.735 0.350

PCV6 0.723 0.405

PCV7 0.630 0.497

PCV9 0.641 0.447

PDNR3 0.641 0.466

PDNR5 0.613 0.489

PDNR6 0.648 0.559

PDNR7 0.743 0.373

PDNR8 0.686 0.447

PCDCC1 0.742 0.339

PCDCC2 0.601 0.389

PCDCC3 0.551 0.533

PCDCC4 0.668 0.359

PCDCC5 0.740 0.266

PCDCC6 0.734 0.295

PCDCC7 0.813 0.247

PCDCC11 0.620 0.426

Note: The rotation method applied is varimax.

Second, regarding the results of the model, 
Confirmatory Factor Analysis (CFA) tests were 
conducted as an analytical condition for the factors, 
and its application contributed to determining the 
consistency of the proposed model.

The Comparative Fit Index (CFI) had a value of 0.904, 
which resulted in a suitable fit. On the other hand, 
the Tucker-Lewis Index (TLI) is considered suitable for 
the model if it is ≥ .90 according to Keith (2015, p. 312). 
However, the obtained result was 0.891, which is below 
the suggested threshold by Tucker-Lewis. (see Table 5)

Table 5: 
Fit Index

Index Value

Comparative Fit Index (CFI) 0.904

Tucker-Lewis Index (TLI) 0.891

Source: Own elaboration 

Third, different authors suggest various criteria for 
validating fit measures, such as the case of RMSEA 
(Root Mean Square Error of Approximation), where 
values equal to or less than 0.05 would be valid (Brown, 
2015, p. 72); however, it should be noted that authors 
such as Jöreskog and Sörbom (1996) suggest values of 
P > .50, while the obtained result is 0.082.

Regarding the SRMR measure, a value of ≤ .08 for good 
fit is intuitively attractive, although ≤ .06 can be a better 
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criterion (Keith, 2015, p. 312), and the obtained result is 
0.071, which is acceptable according to the criteria 
explained above. Table 6 presents the achieved fit 
measures.

Table 6: 
Fit Index

Metrics Value

Root mean square error of approximation 
(RMSEA)

0.082

RMSEA 90% IC lower limit 0.070

RMSEA 90% IC upper limit 0.095

Standardized Root Mean Square Residual (SRMR) 0.071

Source: Own elaboration

Fourth, the structural design of the proposed model is 
suitable for Structural Equation Modeling (SEM) based 
on variances (PLS), using SmartPLS (v.3.3.3) for analysis 
(Ringle et al., 2015). The external loading test represents 
the contribution of the indicators to the idea of the 
theoretical construct so that the measurement model 
is composed of the indicators and their paths and 
corresponding factors. The values obtained are called 
external loadings, and they could range from 0 to 1, 
so the closer they are to unity, the stronger they are 
to explain the validity of the proposed model. Table 7 
presents the valid factors for the model, which will be 
represented as independent variables:

Table 7. 
External loadings PLS SEM

The Podcast 
and the levels 

of reflection

Communication 
competences 

podcast

Advantages of
Podcast

PCDCC1 0.833
PCDCC11 0.787
PCDCC2 0.775
PCDCC4 0.831
PCDCC5 0.884
PCDCC6 0.861
PCDCC7 0.869
PCV1 0.769
PCV2 0.818
PCV3 0.783
PCV4 0.728
PCV5 0.822
PCV6 0.790
PCV7 0.738
PCV9 0.766
PDNR3 0.829
PDNR5 0.818
PDNR7 0.783
PDNR8 0.829

Note:  
PCDCC: Podcasting and The Development of Communication Competencies  
PCV: Advantages of Podcasting  
PDNR: Podcasting And Levels Of Reflection
Source: Own elaboration

The consistency of the model was expressed through 
Cronbach's alpha to establish the degrees of reliability 
of the indicators, the results exceed 0.700, being 
acceptable values for the structural model (Hair et al., 
2010). (see Figure 1)

Figure 1. 
Cronbach alpha of the SmartPLS model

In the measurement model, reliability and validity 
are obtained by calculating the Partial Least Squares 
(PLS) algorithm, for which different path coefficients 
are obtained. The results are explained based on 
the R2, which reflects the goodness of fit to establish 
the relationship between the proposed factors in the 
model. In this sense, communicative competencies 
through the use of the Podcast are positively 
influenced by the level of reflection on its use and 
the advantages that come with its proper use, with a 
percentage of 49.8%, and the most influential variable 
being the advantages of its use.

The model also allows for the level of influence of 
the exogenous variable: advantages in the use of 
the Podcast on the endogenous variable: levels of 
reflection in teachers, based on the R2 coefficient, 
which is 0.218, indicating that its influence would be 
21.8%. (see Figure 2).

Figure 2. 
R2 from SmartPLS model
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For the reliability and validity of the construct, 
correlation coefficients are taken into account. The 
values for the Cronbach's alpha, according to the 
proposed model, are between 0.832 to 0.927. Thus, 
they are statistically significant since they meet the 
minimum threshold recommended by F. Hair Jr et al. 
(2014). Regarding the Average Variance Extracted 
(AVE) values, they range from 0.604 to 0.698, which 
corresponds to the value suggested by Chong (2013) 
of 0.650. For Composite Reliability, the application of 
Bagozzi & Yi (1988) and Hair et al. (2012) is suggested. 
According to these authors, if the results are greater 
than 0.6, then high levels of internal consistency 
reliability are demonstrated for each of the variables. 
In this sense, the results obtained are between 0.888 
to 0.942. The (rho_A) coefficient is used to verify the 
reliability of the values obtained in the construction 
and design of the PLS. The recommended results should 
be greater than 0.7. According to the data shown in 
Table 8, all coefficients exceed 0.700, demonstrating a 
high level of reliability.

Table 8. 
Reliability and construct validity

Cronbach 
alpha

Rho_A
Composite 
reliability

Average 
variance 
extracted 
(AVE)

The Podcast and 
the reflection 
levels

0.832 0.835 0.888 0.664

Communication 
competences 
podcast

0.927 0.929 0.942 0.698

Podcast 
Advantages

0.906 0.910 0.924 0.604

Source: Own elaboration

The discriminant or divergent validity , shows that 
constructs should not have any relationship. To 
establish this criterion of analysis, two methods were 
used. The first is the Fornell and Larcker method 
(Fornell & Larcker, 1981), which suggests that the 
square root of AVE in each variable, its resulting values 
should be greater than the results of the correlation 
between the studied variables. The results indicate 
that there is discriminant validity, therefore, it meets 
this requirement (see Table 9).

Table 9. 
Fornell-Larcker criterion analysis for discriminant 
validity and verification

The Podcast 
and the reflec-

tion levels

Communication 
competences 

podcast

Podcast 
Advan-

tages

The Podcast 
and the reflec-
tion levels

0.815

Communica-
tion compe-
tences podcast

0.600 0.835

Podcast Ad-
vantages

0.467 0.609 0.777

Source: Own elaboration

Another method for verifying discriminant validity 
is the one proposed by Henseler, C. M. Ringle, and 
M. Sarstedt (Henseler et al., 2015), called Heterotrait-
Monotrait (HTMT). The results obtained are justified 
because their values are below the conservative 
threshold of 0.850 proposed by Franke and Sarstedt 
(2019), although they can go up to 0.90 if the constructs 
are conceptually similar (Benitez et al., 2020; Henseler 
et al., 2015; Ogbeibu et al., 2018). According to the 
results, the values obtained are below 0.85 (see Table 
10).

Table 10. 
Heterotrait-Monotrait Criterion - HTMT for verification 
and discriminant validity

The Podcast and 
the reflection 

levels

Communication 
competences 

podcast

Podcast 
Advantages

The Podcast and 
the reflection 
levels

Communication 
competences 
podcast

0.681

Podcast 
Advantages

0.524 0.658

Source: Own elaboration

The hypothesis testing was conducted using the 
Bootstrapping technique, which is a process of 
extracting a large number of bootstrap resamples 
(5,000) with replacement from the original sample 
and then estimating the model parameters for each 
bootstrap resample. Considering the significance level 
for the P Value (p < 0.05), all the hypotheses proposed 
are accepted. (see Table 11).

Discussion 

The coefficient of determination indicates the 
predictive accuracy of the model and the combined 
effect of the independent variables on the 
dependent variable. Overall, the SEM analysis results 
have supported a significant influence among all 
proposed hypotheses. From a practical perspective, 
this study has shown that H1 The Podcast and 
reflection levels positively influence the development 
of communication competencies, finding that they 
enhance pronunciation, fluency, intonation, and 
rhythm in oral expression; foster writing skills and 
increase vocabulary with a high factorial loading. 
Similarly, it was found that the podcast is a didactic 
resource capable of promoting oral, reading, and 
writing skills; in addition to being a useful digital 
tool for feedback, correction, and enhancement of 
communication skills (Loja-Gutama et al., 2020; Taylor 
& Blevins, 2020; Mirza Suzani, 2021; Yeh et al., 2021).  It 
also creates need for discipline and commitment in its 
listeners (Özperçin & Günay, 2020; Shamburg, 2020), 
likewise leading to self-reflection and monitoring of 
their performance regarding technical challenges, 
language difficulties, and progression. Moreover, it 
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contributes to developing their oral communication 
skills in a thoughtful manner (Özperçin & Günay, 
2020) by allowing them to record their voices, listen 
to themselves, and edit the final version of their 
multimodal communication.

Regarding H2 the advantages of Podcast positively 
influence the levels of reflection perceived by 
teachers, their articulation with theory and reality 
is identified with high values, followed by feedback 
and metacognition. Thus, it is affirmed that the 
use of podcasts favored the creation of spaces for 
discussion, reflection, and collaboration in group tasks 
that were more attractive because they started from 
reality (Almendingen et al., 2021). In addition to this, the 
result of using the podcast as a social, technological, 
and discursive space where narratives and stories 
are shared, which were analyzed collaboratively and 
critically, moved to an emotional and conceptual 
level (Carson et al., 2021), must be prioritized for 
better teaching. Therefore, in continuous professional 
development, recorded dialogues and reflective 
responses should be used to examine transformations 
in thinking and action of their teaching beliefs 
and practices (Lowe et al., 2021), which benefit 
their successful implementation of the podcast in 
an enjoyable and flexible way (Besser et al., 2021; 
González Conde et al., 2021; Ifedayo et al., 2021).

H3 The advantages of the Podcast have a positive 
influence on the development of communication 
competencies, which are reflected in the factor 
loadings: PCV5, the Podcast allows for the treatment 
of current and diverse topics; PCV2, the Podcast 
allows for enjoyable and dynamic listening of 
educational content, and PCV6, the Podcast deepens 
the understanding of the content, which are the 
perceptions assumed by teachers. These findings 
are similar to other studies, as it flexibilizes space 
and time, is an innovative, motivating, and effective 
resource that enhances linguistic, social, and personal 
formation (González Conde et al., 2021; Mirza Suzani, 
2021). Additionally, it strengthens auditory skills of 
various texts with high educational and satisfaction 

value (Green et al., 2020; Mirza Suzani, 2021; Romero-
Velásquez et al., 2020).

Furthermore, if internalized collaboratively, it improves 
auditory comprehension achieving a vocabulary 
domain, because audios can be listened to and 
adapted asynchronously. (Saeedakhtar et al., 2021).

The document contributes by delivering an instrument 
that measures the perceived value of podcast 
perception and value as a means of reflecting on 
the methodology employed and its effect on student 
learning from the pandemic context. Coinciding with 
the fact that educational podcasts need to seek 
theoretical frameworks that allow the development 
of these in unique learning environments (McNamara 
& Drew, 2019). A second contribution is reflected 
in the adoption of the podcast tool by teachers in 
the Southern region of Peru, showing that the three 
variables have significant representativeness (Basenko 
& Baskakova, 2021; Borja-torresano et al., 2020).

The results of this research confirm outstanding factors 
to determine the usefulness and value of teachers 
in the significant use of podcasts. Therefore, by 
implementing podcasts as an online teaching and 
learning strategy, it leads to teachers being informed 
about the characteristics of the tool, its technical 
problems, as well as its usefulness, so that they feel 
secure and can plan its use, coinciding in the sense 
that educational podcasts are feasible if they have a 
positive impact on learning (McNamara & Drew, 2019).

The practical implications of this study were 
presented in the interaction among the three 
variables, as it represents the first investigation that 
examined the advantages of podcast use, the 
value of communicative competence, and levels of 
online reflection from the perception of secondary 
education teachers. In general, we believe that 
these results can be particularly interesting to shed 
more light on the validity of the instrument model. 
However, the benefit of this task offered a variety of 
practical transferable skills related to technology and 

Table 11. 

Hypothesis testing - Bootstrapping

Original 
sample (O)

Sample 
mean (M)

Standard 
deviation 

(STDEV)

Statistical t (|O/
STDEV|)

P Value

H1 The Podcast and 
the reflection levels -> 
Communication competences 
podcast

0.404 0.415 0.087 4.637 0.000

H2 Podcast Advantages -> The 
Podcast and the reflection 
levels

0.467 0.476 0.083 5.663 0.000

H3 Podcast Advantages -> 
Communication competences 
podcast

0.420 0.408 0.121 3.471 0.000

Source: Own elaboration
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focused on teaching-learning and the need to quickly 
adapt and respond immediately to the difficulties of 
digital gaps mediated by technology. This digital tool 
demands double learning, first to familiarize oneself 
with the use of the device, second to make didactic 
use of the podcast that allows for meaningful learning 
(Ifedayo et al., 2021).

This study provided a limited sample of the perceptions 
of public and private sector teachers, mostly from the 
Communication area. Therefore, it is suggested that 
it can be replicated with other groups of teachers 
and analyze the effects of the perceptions and 
subjective value of teachers on their own experiences 
in the use of the podcast in the educational context. 
Although a significant influence was found among 
the three factors PCDD, PDNR, and PCV, the study did 
not measure different theoretical frameworks used 
to support the methodology employed in the use of 
podcasts in virtual learning environments. Therefore, it 
would be advisable to analyze these cognitive, social, 
motivational, and other experiences (McNamara 
& Drew, 2019). As well as, to evaluate the impact of 
hybrid or blended teaching on the use of podcasts at 
both the student and teacher levels.

Conclusion 

The results of this study confirm the validity and 
reliability of the psychometric instrument for measuring 
the advantages of using podcasts, levels of reflection, 
and communicative competences, based on the 
methodological and practical aspects exercised by 
high school teachers in virtual education. The findings 
confirm that the communicative competences 
factor through the use of podcasts is positively 
influenced by the level of reflection and advantages. 
A causality relationship is also observed between the 
"advantages" variable and the "levels of reflection" 
variable, referred to the teachers.

This questionnaire has multiple uses, among them, it 
can be highlighted that it is useful for research that 
seeks to evaluate the impact of using podcasts, 
identify gender-related factors that influence their 
use and advantages.

Until now, there is no similar quantitatively and 
statistically validated instrument in the literature. This 
construct analysis facilitated the exploration and 
clarification of the podcast as a didactic resource in 
the educational field and by demonstrating versatility, 
it opens up the need to focus on new studies on the 
theoretical assumptions of the educational podcast. 
It is suggested that future research could evaluate 
the degree to which podcasts contribute to learning, 
according to the standards and competencies 
developed in educational curricula, as well as the 
methodologies employed by teachers and their 
effectiveness and impact.

References  

Agaton, C. B., & Cueto, L. J. (2021). Learning at home: 
Parents’ lived experiences on distance learning 
during COVID-19 pandemic in the Philippines. 
International Journal of Evaluation and 
Research in Education (IJERE), 10(3), 901. https://
doi.org/10.11591/ijere.v10i3.21136

Almendingen, K., Torbjørnsen, A., Sparboe-Nilsen, B., 
Kvarme, L. G., & Saltyte Benth, J. (2021). Small 
Group Student-Produced Podcasts Were 
Favoured as Assignment Tool for Large-Scale 
Interprofessional Learning: An Exploratory 
Study Among Health, Social Care, and Teacher 
Education Program. Frontiers in Education, 6. 
https://doi.org/10.3389/feduc.2021.622716

Alves, K. D., Kennedy, M. J., Kellems, R. O., Wexler, J., 
Rodgers, W. J., Romig, J. E., & Peeples, K. N. (2018). 
Improving Preservice Teacher Vocabulary 
Instruction: A Randomized Controlled Trial. 
Teacher Education and Special Education: The 
Journal of the Teacher Education Division of 
the Council for Exceptional Children, 41(4), 340– 
356. https://doi.org/10.1177/0888406417727044

Bagozzi, R. P., & Yi, Y. (1988). On the evaluation of 
structural equation models. Journal of the 
academy of marketing science, 16(1), 74-94.

Barrios-Rubio, A. (2021). Radio, music and podcast 
in the consumption agenda of colombian 
adolescents and youth in the digital sonosphere. 
Communication and Society, 34(3), 31–46. 
https://doi.org/10.15581/003.34.3.31-46

Basenko, G., & Baskakova, V. (2021). Podcasts in 
the teaching media space. E3S Web of 
Conferences, 273. https://doi.org/10.1051/
e3sconf/202127312122

Benitez, J., Henseler, J., Castillo, A., & Schuberth, F. 
(2020). How to perform and report an impactful 
analysis using partial least squares: Guidelines 
for confirmatory and explanatory IS research. 
Information & Management, 57(2), 103168.

Besser, E. D., Blackwell, L. E., & Saenz, M. (2021). Engaging 
Students Through Educational Podcasting: 
Three Stories of Implementation. Technology, 
Knowledge and Learning, 0123 789. https://doi.
org/10.1007/s10758-021-09503-8

Borja-torresano, S. C., Ulli-flores, W. E., & Of, B. (2020). 
Sonia Cecilia Borja-Torresano. 6, 172–197.

Brown, T. A. (2015). Confirmatory Factor Analysis for 
Applied Research, (Second edition ed.). The 
Guilford Press



53

? / Mendoza, Torres, Manchego, Gamio & Monrroy

Cain, J., Cain, S., & Daigle, B. (2021). Constructivist 
Podcasting Strategies in the 8th Grade Social 
Studies Classroom:“StudyCasts” Support 
Motivation and Learning Outcomes. The Social 
Studies, 1-12. https://doi.org/10.1080/00377996.20
21.1934810

Carson, L., Hontvedt, M., & Lund, A. (2021a). Student 
teacher podcasting: Agency and change. 
Learning, Culture and Social Interaction, 
29(April), 100514. https://doi.org/10.1016/j.
lcsi.2021.100514

Celaya, I., Ramírez-Montoya, M. S., Naval, C., & Arbués, 
E. (2020). Uses of the podcast for educational 
purposes. Systematic mapping of the literature 
in WoS and Scopus (2014-2019). Revista Latina 
de Comunicacion Social, 2020(77), 179–201. 
https://doi.org/10.4185/RLCS-2020-1454

Chong, A. Y.-L. (2013). A two-staged SEM-neural 
network approach for understanding and 
predicting the determinants of m-commerce 
adoption. Expert Systems with Applications, 
40(4), 1240-1247. https://doi.org/https://doi.
org/10.1016/j.eswa.2012.08.067

Dreer, B. (2021). Fostering Well-Being over the Radio? 
An Empirical Study Investigating the Effects of 
an Audio Podcast-Based Intervention Program 
on Student Teachers’ Well- Being. International 
Journal of Community Well-Being, 4(4), 603–
623. https://doi.org/10.1007/s42413-020-00105-3

Drew, C. (2017). Edutaining audio: an exploration 
of education podcast design possibilities. 
Educational Media International, 54(1), 48 62. 
https://doi.org/10.1080/09523987.2017.1324360

F. Hair Jr, J., Sarstedt, M., Hopkins, L., & G. Kuppelwieser, 
V. (2014). Partial least squares structural equation 
modeling (PLS-SEM). European Business Review, 
26(2), 106- 121. https://doi.org/10.1108/EBR-10-
2013-0128

Fornell, C., & Larcker, D. F. (1981). Evaluating structural 
equation models with unobservable variables 
and measurement error. Journal of marketing 
research, 18(1), 39-50.

Franke, G., & Sarstedt, M. (2019). Heuristics versus statistics 
in discriminant validity testing: a comparison of 
four procedures. Internet Research.

García-Herrera, D. G., & Erazo-Álvarez, J. C. (2020). 
http://dx.doi.org/10.35381/e.k.v3i1.1016. Podcast 
Como Recurso Didáctico Para Desarrollar 
Habilidades Comunicativas, III, 355–375.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural 
equation models witunobservable variables 
and measurement error. Journal of marketing 
research, 18(1), 39-50.

Franke, G., & Sarstedt, M. (2019). Heuristics versus statistics 
in discriminant validity testing: a comparison of 
four procedures. Internet Research.

García-Herrera, D. G., & Erazo-Álvarez, J. C. (2020). 
http://dx.doi.org/10.35381/e.k.v3i1.1016. Podcast 
Como Recurso Didáctico Para Desarrollar 
Habilidades Comunicativas, III, 355–375.

González Conde, M. J., Prieto González, H., & Baptista 
Gil, F. (2021). Didáctica del podcast en el 
programa PMAR. Una experiencia de aula 
en la Comunidad de Madrid. RIED. Revista 
Iberoamericana de Educación a Distancia, 25(1), 
183–201. https://doi.org/10.5944/ried.25.1.30618

Green, K. B., Stuckey, A., Towson, J. A., Robbins, S. 
H., & Bucholz, J. L. (2020). Special Education 
Preservice Teacher Knowledge of Mathematics 
Methods: The Effects of Content Acquisition 
Podcasts (CAPs). Journal of Special Education 
Technology, 35(3), 145–154. https://doi.
org/10.1177/0162643419854494

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. 
(2010). Multivariate Data Analysis.Prentice Hall.

Hair, J. F., Sarstedt, M., Pieper, T. M., & Ringle, C. M. 
(2012). The use of partial least squares structural 
equation modeling in strategic management 
research: a review of past practices and 
recommendations for future applications. Long 
range planning, 45(5-6), 320-340.

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new 
criterion for assessing discriminant validity in 
variance-based structural equation modeling. 
Journal of the academy of marketing science, 
43(1), 115-135.

Ifedayo, A. E., Ziden, A. A., & Ismail, A. B. (2021). Mediating 
effect of behavioural intention on podcast 
acceptance. Education and Information 
Technologies, 26(3), 2767–2794. https://doi.
org/10.1007/s10639-020-10385-z

Jöreskog, K. G., & Sörbom, D. (1996). LISREL 8: User's 
Reference Guide. Scientific Software 
International.

Keith, T. Z. (2015). Multiple Regression and Beyond: 
An Introduction to Multiple Regression and 
Structural Equation Modeling (Second edition 
ed.). Taylor & Francis.



54

September 2023, Volume 16, Issue 1, 43-55

Loja-Gutama, B. D., García-Herrera, D. G., Erazo-Álvarez, 
C. A., & Erazo-Álvarez, J. C. (2020). Podcast 
como estrategia didáctica en la enseñanza de 
la expresión oral y escrita. Cienciamatria, 6(3), 
167–192. https://doi.org/10.35381/cm.v6i3.395

Lowe, R. J., Turner, M. W., & Schaefer, M. Y. (2021). Dialogic 
research engagement through podcasting as 
a step towards action research: A collaborative 
autoethnography of teachers exploring their 
knowledge and practice. Educational Action 
Research, 29(3), 429–446. https://doi.org/10.1080
/09650792.2021.1908905

Lundström, M., & Lundström, T. P. (2021). Podcast 
ethnography. International Journal of Social	
Research	 Methodology,	 24(3),	 2 8 9 - 2 9 9 . 
https://doi.org/10.1080/13645579.2020.1778221

McNamara, S., & Drew, C. (2019). Concept analysis 
of the theories used to develop educational 
podcasts. Educational Media International, 
56(4), 300–312. https://doi.org/10.1080/09523987
.2019.1681107

MINEDU (2016). Programa Curricular de Educación 
Secundaria. http://www.minedu.gob.pe/
curriculo/pdf/03062016-programa-nivel-
secundaria-ebr.pdf

Mirza Suzani, S. (2021). Investigating the Effect of 
Podcasting on Iranian Senior Undergraduate 
TEFL Students’ Listening Comprehension 
Improvement and Motivation. Asia-Pacific 
Education Researcher, 30(5), 395–408. https://
doi.org/10.1007/s40299-020-00526-w

Ogbeibu, S., Senadjki, A., & Gaskin, J. (2018). The 
moderating effect of benevolence on the 
impact of organisational culture on employee 
creativity. Journal of Business Research, 90, 334-
346.

Özperçin, A., & Günay, D. (2020). Utilizing podcasting 
as a multimodal rehearsal task for fostering 
communicative competence of pre-service 
FLE teachers in Istanbul University- Cerrahpaşa. 
Synergies Turquie, 13, 27–44.

Pareja Aparicio, M., Terol Bolinches, R., & Alonso López, 
N. (2019). La utilización del podcast como 
herramienta pedagógica. Caso de estudio de 
la asignatura Teoría y Ecología de los Medios 
Audiovisuales. 183–197. https://doi.org/10.4995/
inred2019.2019.10366

Resolución Ministerial No 160-2020-MINEDU. Diario 
Oficial El Peruano (31 de marzo del 2020). https://
www.gob.pe/institucion/minedu/normas-
legales/466108-160-2020- minedu

Ringle, C. M., Wende, S., & Becker, J.-M. (2015). SmartPLS 
3. Boenningstedt: SmartPLS GmbH.

Romero-Velásquez, I. F., García-Herrera, D. G., Erazo-
Álvarez, C. A., & Erazo-Álvarez, J. C. (2020). 
Podcast como recurso didáctico para desarrollar 
habilidades comunicativas. Episteme Koinonia, 
3(1), 355. https://doi.org/10.35381/e.k.v3i1.1016

Saeedakhtar, A., Haqju, R., & Rouhi, A. (2021). The impact 
of collaborative listening to podcasts on high 
school learners’ listening comprehension and 
vocabulary learning. System, 101(May), 102588. 
https://doi.org/10.1016/j.system.2021.102588

Shamburg, C. (2020). Cases of successful independent 
educationally oriented podcasters.E-Learning 
and Digital Media, 17(6), 505–520. https://doi.
org/10.1177/2042753020946281

Taylor, J. L., & Blevins, M. (2020). COMMcast: Producing 
podcasts for communication theory. 
Communication Teacher, 34(4), 272–276. https://
doi.org/10.1080/17404622.2019.1706756

Yeh, H. C., Chang, W. Y., Chen, H. Y., & Heng, L. 
(2021). Effects of podcast-making on college 
students’ English speaking skills in higher 
education. Educational Technology Research 
and Development, 69(5), 2845–2867. https://doi.
org/10.1007/s11423-021-10026-3



55

? / Mendoza, Torres, Manchego, Gamio & Monrroy

Appendix 1 

Instrument

Advantages of Podcasting (PCV)

PCV1: Podcasting as an advantage allows educational content to be listened to asynchronously.
PCV2: Podcasting as an advantage allows for educational content to be listened to in an enjoyable and 
dynamic way.
PCV3: Podcasting as an advantage has a multifunctional character.
PCV4: Podcasting as an advantage allows for rapid and massive dissemination.
PCV5: Podcasting as an advantage allows for treatment of current and diverse topics.
PCV6: Podcasting as an advantage deepens understanding of content.

Podcasting and the Development of Communication Competencies (PCDCC)

PCDCC1: Podcasting allows for improvement of listening skills.
PCDCC2: Podcasting allows for improvement of speaking skills.
PCDCC4: Podcasting promotes an increase in vocabulary.
PCDCC5: Podcasting improves pronunciation and fluency in oral expression for students.
PCDCC6: Podcasting stimulates oral participation for students.
PCDCC7: Podcasting improves intonation and rhythm in oral expression for students.
PCDCC11: Podcasting stimulates imagination in script writing for student content.

Podcasting and Levels of Reflection (PDNR)

PDNR3: Podcasting articulates theory with reality.
PDNR5: Podcasting allows for metacognitive reflection.
PDNR7: Podcasting stimulates argumentative discussion among students.
PDNR8: Podcasting allows for feedback on learning.


