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Abstract 

Literature seeks to provide a new methodological education approach in health professions, 

but none consider evaluate student’s ideal preferences. The aim of this study is to understand 

what the preferences of distance learning in higher education are. The study has assessed online 

resources, the primary objective was to provide information about the types of teaching tools. 

The secondary objective was to integrate technological advances in the Medical School of 

Speech Therapy. The outcomes have been further discussed under measurements of an 

observational protocol, testing the effectiveness of these resources on the qualifications of 

undergraduate Orthodontics students at Federal University of Rio de Janeiro. Summarizing the 

preferences, an online form was applied in Brazilian Institutions. Based on the 533 evaluations, 

a distance learning platform was developed to assist the daily study process, containing 

educational videos, a discussion forum, questionnaires for the increased learning activity, and 

individual feedback reports. Overall, 88 undergraduate Speech Therapy students at Federal 

University of Rio de Janeiro were recruited, eventually, 34 fully participated. They were 

randomly allocated into two groups to perform a face-to-face test: (A) without and (B) with 

access to the platform. The data were analyzed using the t-test, Chi-square, and Fisher's exact 

test. The parameter of educational videos had the highest frequency of all responses. After the 

interactive experience of a platform, group B had a higher average (6.45) beyond group A 

(5.44). At the end of the research, it was possible to state that the distance learning approach 

was effective as a method to enhance teaching and gain technological knowledge.  

Keywords: interprofessional relations, distance education, educational technology, teaching, 

speech therapy 
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1. Introduction 

1.1 About Orthodontics Course 

The Orthodontics course is offered in undergraduate Speech Therapy Brazilian Institutions and 

there is a significant interrelation between these two major areas (Amaral et al., 2006). Speech 

therapy is part of Medical School at Federal University of Rio de Janeiro since 1995 and it is a 

great ally of Orthodontics, an interprofessional education very dependent. Additionally, there 

is a consensus in the literature (Amaral et al., 2006, Cohen et al., 2003, Figueiredo et al., 2018, 

Silva & Canto., 2014) of reported multidisciplinary cases in which functional speech 

restoration was obtained only after orthodontic correction and also, orthodontic stability was 

only reached after functional re-establishment of communication. 

1.2 Challenges in Education Field 

Currently, public and private Institutions have big challenges to face in the field of knowledge, 

the quarantine in Brazil started on March 13th at Federal University of Rio de Janeiro and 

physical classes are forbidden, teachers assume multiple tasks, and impediments of distance 

learning are present (Chavarría-Bolaños et al., 2020). Education tries to overcome the COVID-

19 pandemic combined with technologies, dated for decades as an important contribution 

(Schönwetter et al., 2010, Blue & Henson, 2015, Huang et al., 2014, Cook et al., 2010), such 

as the development of virtual platforms as an approach of distance learning (Lima et al., 2019). 

Regarding student performance (Will, 2015, Barreto et al., 2020, Brumini et al., 2014), one 

type of online resource that can be cited for assessing the learning process is the use of forms. 

The results are presented in quantitative analyzes that can direct the goals to solve problems 

and enhance teaching through those platforms (Zlatkin-Troitschanskaia & Shavelson, 2019, 

Schönwetter et al., 2016). 

1.3 Technological Advances in Learning Process 

The use of computers in study (Buchanan, 2001, McCann et al., 2010, Rosenberg et al., 2003, 

Marsh et al., 2001, Luffingham, 1984) was evidenced positively in the literature, including 

feedback reports of increased motivation to learn (Cook & Artino, 2016). It is possible to assess 

the subjects available online whenever necessary and at any time (Turner & Weerakone, 1993, 

Rao et al., 2020, Ulkur et al., 2015). One only computer or a cellphone with Internet access 

would be enough, however, this ideal is actually hard to imagine in Brazilian Institutions. 

According to a continuous national household sample survey published in (Instituto Brasileiro 

de Geografia e Estatística [IBGE], 2018), one in four Brazilians have Internet access, 

consequently, 46 million people don’t have proper access to a regular network. Likewise, there 

is insufficient scientific evidence regarding the effective replacement of the conventional way 

of teaching when compared to online resources (Ireland et al., 2012, Kunin et al., 2014, 

Iftakhar, 2016). Thus, it can be considered that technology advances combined with traditional 

methods, towards online instructions to enhance teaching, can encourage attitudes (Chadwick 

et al., 2002, Cook, 2014, Moore, 1976) to improve students' study despite low economics 

ratings. 

Both the quality of the teacher and the effectiveness of the resources are closely related 

(Zlatkin-Troitschanskaia & Shavelson, 2019, Luffingham, 1984, Zimmerman, 2012). In 

addition, the development of new teaching tools and online resources for teaching and learning 

should be integrated with existing distance learning platforms to improve the workflow of 

teachers and increase student’s performance in subjects and consequently, reduce difficulties 

during interprofessional education (Olson & Bialocerkowski, 2014). In a simple way, with the 



 International Journal of Education 

ISSN 1948-5476 

2020, Vol. 12, No. 4 

95 
http://ije.macrothink.org 

favorable use of cell phones or computers (Cohen et al., 2003, Blue & Henson, 2015, Cook et 

al., 2010), it may be possible to create a smart learning environment with Internet access that 

brings together teaching tools for increase learning activity despite the pandemic situation 

(Chavarría-Bolaños et al., 2020) to didactically compile subjects. 

However, both private and public institutions should establish training space for technology-

assisted (Rosenberg et al., 2003, Marsh et al., 2001) resources keeping in mind that, not all 

students are prepared and aware of the use of those applications. Still, not all professors 

(Machtmes & Asher, 2000, Diener & Dweck, 1978) have the online teaching experience and it 

should be improved for cases such as quarantine, where physical classes are forbidden. Online 

instructions could overcome those impediments (Hughes et al., 2008, Zimmerman, 2012) with 

courses to gain technological knowledge. 

As the Medical School at Federal University of Rio de Janeiro has a smart learning environment 

in their libraries with Internet access and computers, the present study aimed to (1) obtains 

information about preferences of teaching tools through online forms sent to Speech Therapy 

professionals and undergraduate Dentistry and Speech Therapy students from Brazilian 

educational Institutions, and (2) test the effectiveness of an interactive distance learning 

platform on the qualifications of enrolled students in Medical School of Speech, Language and 

Hearing Sciences at Federal University of Rio de Janeiro. 

 

2. Method 

2.1 Institutional Review Board Approval 

The research protocol of the present study was initially submitted to the Research Ethics 

Committee of the Faculty of Dentistry of Federal University of Rio de Janeiro (project 

approved by the ethics committee (number: 3.347.899, 22/09/2018 – School of Dentistry / 

UFRJ). The volunteers agreed to participate in the study by signing the Free and Informed 

Consent Form. Number CAAE 95467018.5.0000.5257. 

2.2 Interprofessional Education 

Initially, as Orthodontics is part of the undergraduate Dentistry and Speech Therapy curriculum 

in public and private Brazilian educational Institutions, preliminary research was carried out to 

assess preferences in the use of online teaching tools. Individual anonymous forms (Figure 1) 

were developed and send by e-mail for undergraduate students in Dentistry and Speech 

Therapy from public and private institutions in Brazil and Speech Therapy professionals were 

also contacted through disclosure on social media. 

A virtual platform named Survey Monkey® (https://pt.surveymonkey.com) garners the online 

forms, containing questions with multiple choice answers on the following subjects: frequency 

of using a computer to study, previous use of online courses, the experience of a distance 

learning platform, and preferences for different teaching tools available.  
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Figure 1. Schematic Representation of the Questions Included in the Online Form to Provide 

Information about the Types of Teaching Tools 

 

2.3 Development of Interactive Platform 

Therefore, based on the information retrieved on the forms, the teaching tools were developed 

and combined in a distance learning platform, a new approach for the course to connect 

teacher’s knowledge and student’s preferences on interprofessional higher education. All the 

online resources reported were considered such as educational videos, discussion forums, 

questionnaires for the increased learning activity, and individual feedback reports. 

Consequently, an interactive distance learning platform was available in the year 2019 for 

undergraduate Speech Therapy students enrolled in the Orthodontics course at Federal 

University of Rio de Janeiro. 

The distance learning platform was hosted for free and with a particular code to login in to a 

website named Udemy® (https://www.udemy.com), considered only as supplementary 

material, a reinforcement for the theoretical content of the course, and never its replacement of 

physical classes. A total of 13 class sections were made, in each one, educational videos were 

developed by the researchers under the guidance of professors in Orthodontics at Federal 

University of Rio de Janeiro (M.M.G.S, R.L.L and A.B.). Each class section available on the 

platform contained: (1) educational videos of up to fifteen minutes each (two videos per section 

as a minimum); (2) recommended bibliographic references on the subject; (3) questionnaires 

to increase learning activity; and (4) discussion forum to solve possible doubts and chat with 

the tutor responsible for managing the platform (resident in Orthodontics as an online teacher; 

L.S.C.B. supervised by M.M.G.S.). 

In the end, the student could evaluate himself after completed each class section, individual 

feedback reports (Figure 2) were created as an optional resource to expose suggestions and 

comments about the subject studied on the distance learning platform, these reports were hosted 

for free on the website named Typeform® (https://www.typeform.com). 

 

https://www.typeform.com/
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Figure 2. Schematic Representation of the Questions Included in the Individual Feedback 

Reports in Each Class Section Available on the Interactive Distance Learning Platform 

2.3.1 An Observational Example: Distance Learning 

The outcomes have been further discussed under measurements and all the technological 

advances already reported were integrated with the Medical School of Speech, Language, and 

Hearing Sciences at Federal University of Rio de Janeiro. One class section was chosen 

(developed by R.L.L.) looking forward to testing the effectiveness of the distance learning 

platform (pilot study) in a face-to-face test which qualification could be from 0 to 10 points. 

Recruitment of 88 undergraduate Speech Therapy students from Federal University of Rio de 

Janeiro enrolled in Orthodontics course in 2019 were eligible for this observational example, 

illustrated in the flowchart (Figure 3). 

 

Figure 3. Flowchart of Student Monitoring during the Assessment of the Effectiveness of the 

Distance Learning Platform 
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Students who agreed to participate and signed the Free and Informed Consent Form were 

randomly allocated into two groups: (A) without access and (B) with access to the distance 

learning platform. The randomization process was carried out on the Graphpad® website 

(https://www.graphpad.com/quickcalcs/randomize1).  

The two randomly selected groups were: participants of Group A (without access) which only 

studied for the test with the subject presented in physical class and participants of Group B 

(with access) who received a personal password and guide with access to distance learning 

platform. The use of the platform was confirmed by the percentage of viewing the class section, 

illustrated by the Udemy® website. The participation included the following criteria: 

undergraduate Speech Therapy students from Federal University of Rio de Janeiro enrolled in 

Orthodontics course in 2019, presence in the physical class, the signature of the Free and 

Informed Consent Form, reached a percentage of viewing the class section (35% of the content 

available for Group B) and presence in the face-to-face test applied 15 days after the class. The 

evaluations were carried out by the responsible researcher (L.S.C.B.). 

2.3.2 Statistical Analysis 

Using a formula to compare two means (Pocock, 1983), a sample size calculation was 

performed to detect the minimum difference between the qualifications of students with and 

without access to the platform (pilot study). Considering as parameters the power of 80%, a 

significance level of 5%, and assuming the standard deviation of 0.4; a total of 20 subjects (10 

per group) were required as a minimum for the observational example.  

All analyzes were made by two researchers (L.S.C.B and G.A.M.V) and performed using two-

tailed tests and a 5% significance level in the SPSS v21 program (IBM Corp., Armonk, NY, 

USA). The Chi-Square and Fisher's exact tests were used to assess differences in the frequency 

of computer use, previous use of online courses, the experience of a distance learning platform, 

and their academic level including the origin of an educational institution (public or private). 

The frequencies about the preferences for different teaching tools available, issued by the 

participants, were presented in a vertical bar graph (Graphic generated in GraphPad Prism – 

GraphPad Software, San Diego, CA, USA). On the other hand, the averages of the 

qualifications of the groups without (A) and with (B) access to the distance learning platform 

were compared using the unpaired t-test. 

 

3. Results 

3.1 Recruitment 

A total of 533 evaluations (128 from Speech Therapy professionals, 181 from undergraduate 

Dentistry students, and 224 from undergraduate Speech Therapy students) responded to the 

online form about their preferences in the use of types of online teaching tools. Of the 

participants in the field of Speech Therapy, 287 belonged to public Institutions, while 65 were 

from private Institutions. 

3.2 Data Analysis 

According to the academic level of the research participants, the group of undergraduate 

Speech Therapy students was used as a reference since this will be the group to test the 

effectiveness of the distance learning platform on the observational example developed based 

on the results obtained in the form. 
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Considering the institution’s origin of the participants, there was no association between the 

frequency of using the computer as a teaching tool and academic level (p> 0.05), Table 1.  

 

Table 1. Use of Computer for Study 

 Frequently 

 n (%) 
Rarely / Never 

n (%) 
p value 

Speech Therapy students 191 (85.3) 33 (14.7) Reference 
Dentistry students 141 (77.9) 40 (22.1) 0.068 
Speech therapy professionals 105 (82.0) 23 (18.0) 0.451 
Speech Therapy students and 

professionals (Public Institution) 
246 (85.7) 41 (14.3) 0.091 

Speech Therapy students and 

professionals (Private Institution) 
50 (76.9) 15 (23.1) 

Data are presented as frequencies and percentages, n (%). 

* Indicates statistically significant association (Fischer exact test; p≤0.05). 

 

On the other hand, there was a difference in the frequency of use of online courses between 

undergraduate students and professionals in Speech Therapy (p <0.001), Table 2. Fifty percent 

of undergraduate Speech Therapy students never took courses online, while 62% of Speech 

Therapy professionals had already done and enjoyed this technological feature. Similarly, there 

was a difference in the frequency of use of courses depending on the institution of origin 

(p<0.001), Table 2.  

 

Table 2. Use of Online Courses 

 Yes, I really 

like them  

n (%) 

Yes, but I didn’t 

like the 

experience n (%) 

I never used 

n (%) 
p value 

Speech Therapy students 77 (34.4) 34 (15.2) 113 (50.4) Reference 
Dentistry students 69 (38.3) 18 (10.0) 93 (51.7) 0.281 
Speech therapy professionals 79 (61.7) 30 (23.4) 19 (14.8) <0.001* 
Speech Therapy students and professionals 

(Public Institution) 
113 (39.4) 52 (18.1) 122 (42.5) <0.001* 

Speech Therapy students and professionals 

(Private Institution) 
43 (66.2) 12 (18.5) 10 (15.4) 

Data are presented as frequencies and percentages, n (%). 

* Indicates statistically significant association (Chi-square test; p≤0.05). 

 

Participants from private Institutions showed a higher frequency of taking courses online than 

those from public Institutions. The associations between distributions according to the previous 

use of the distance learning platform and the academic level or institution of origin of the 

participants were not observed (p> 0.05), Table 3. 
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Table 3. Experience of Distance Learning Platform 

 Yes 

n (%) 
No 

n (%) 
I don’t know what it is 

n (%) 
p value 

Speech Therapy students 175 (78.1) 14 (6.3) 35 (15.6) Reference 
Dentistry students 130 (71.8) 20 (11.0) 31 (17.1) 0.181 
Speech therapy professionals 94 (73.4) 9 (7.0) 25 (19.5) 0.595 
Speech Therapy students and 

professionals (Public Institution) 
223 (77.7) 18 (6.3) 46 (16.0) 0.371 

Speech Therapy students and 

professionals (Private Institution) 
46 (69.7) 5 (7.6) 15 (22.7) 

Data are presented as frequencies and percentages, n (%). 

* Indicates statistically significant association (Chi-square test; p≤0.05). 

 

Regarding the preferences of participants about types of teaching tools, the parameter of 

educational videos was the most chosen by all groups (Figure 4). Both in the group of 

undergraduate Speech Therapy students and undergraduate Dentistry students, the second most 

chosen resource was the inclusion of questionnaires to increase learning activity. In the group 

of Speech Therapy professionals, the second most chosen parameter was the additional slides 

with theoretical content. 

 

Figure 4. Absolute Frequencies of the Participants' Preferences of Distance Learning in 

Higher Education. (Graphic generated in GraphPad Prism – GraphPad Software, San Diego, 

CA, USA) 

 

Considering the observational protocol, 39 students of the Orthodontics course agreed to 

participate in the evaluation phase of the distance learning platform developed. Eventually, 34 

fully participated, considering excluded those participants who not filled the consent form, 

didn’t reach the percentage of viewing the class section (for Group B), and were absent in the 

physical class and/or absent in the face-to-face test. At least, 19 and 20 participants started in 

groups A and B, respectively; however, 5 did not complete it. All participants in group B 

accessed more than 35% of the content available on the platform, showing interest in the 

distance learning platform, the only one excluded didn’t take the test. The group that had access 

to the platform had a higher average qualification than the group that did not have access to it 

(average difference = 1.1); however, this difference was not statistically significant (p> 0.05), 

Table 4. 
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Table 4. Comparison of Face-to-Face Test Scores Regarding access to the Distance Learning 

Platform 

 Group A 

Without access 
Group B 

With access 
p value* 

N 15 19 0.292 
average (SD) 5.44 (2.61) 6.45 (2.82) 

ICC 95% (4.00-6.89) (5.09-7.81) 

* Unpaired t-test. SD - standard deviation, ICC - confidence interval. 

 

4. Discussion 

For decades (Schönwetter et al., 2016, Buchanan, 2001, McCann et al., 2010, Rosenberg et al., 

2003, Marsh et al., 2001), literature seeks to provide a new methodological education approach 

in health professions, but none consider evaluate student’s ideal preferences (Barreto et al., 

2020). This study aims to understand what are the preferences of distance learning in higher 

education. The study has assessed online resources for two objectives, the primary objective 

was to provide information about the types of teaching tools. After the results, it was possible 

to evaluate the frequency, statistically significant, concerning the use of computers for study, 

conducting courses on websites, and using the teaching platform.  

The educational institution of origin, corresponding to the academic level, was the dividing 

factor among the participants in this research. A smart learning environment in federal 

universities should be mandatory to overcome impediments in higher education, in which 

Internet access and computers should be widely available. Studies (Brumini et al., 2014, 

Zlatkin-Troitschanskaia & Shavelson, 2019) reported differences concerning infrastructure, 

private Institutions have good physical facilities and resources for teaching, consider as a 

relevant factor that students can face inequalities in public Institutions.  

Coombs (1969), defined education as a set of two essential factors being defined as an entrance 

and an exit door. According to him, the components that compromise the interrelation of 

teacher and student and the resources that could increase teaching and learning are, 

respectively, the objectives and results of the educational process during medical education 

researches (Bunniss & Kelly, 2010). Thus, to stimulate the best performance of students 

(O’Brien, 1997), change their attitudes (Kharbanda, 2006) and also, increase learning activity 

(Machetes & Asher, 2000), it is necessary to develop their personal maturity. The 

encouragement of learning by the teacher is important (Diener & Dweck, 1978, Hughes et al., 

2008, Del Prette et al., 1998) as long as the student is willing to acquire knowledge in all areas 

of his education. 

The creation of smart learning environments can assist the teaching process through the use of 

technological advances (Rosenberg et al., 2003, Marsh et al., 2001, Luffingham, 1984, 

Chadwick et al., 2002) centralized in the individual development of the student. It can be 

explained because learning is considered an individual activity, and each one has a particular 

way of acquiring knowledge. The author William Glasser (1988) reported that images and 

sounds (what is seen and heard) are responsible for 50% of our learning (Kianipour & Hoseini, 

2012). Thus, as shown in the present study, the most chosen parameter (Figure 4) was 

educational videos which can enhance learning and facilitate content retention, since students 

can watch at any time and as many times as necessary. 

Undergraduate Speech Therapy students were the group that obtained the greatest access to the 
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Internet, with high frequencies in comparison with undergraduate Dentistry students and 

Speech Therapy professionals at private Institutions. It was seen that undergraduate Speech 

Therapy students showed greater access to the computer for study (85.3%), (Table 1) and 

greater use of the distance learning platform (78.1%), (Table 3). On the other hand, when asked 

about enrolling in online courses (Table 2), this group had a lower frequency (34.4%) when 

compared to Speech Therapy professionals (61.7%). This shows a constant search for updating 

the knowledge of Speech Therapy professionals even after graduation and, eventually, not 

leave aside the continuing education on interactive distance learning platforms. 

The secondary objective was to integrate technological advances in the Medical School of 

Speech, Language, and Hearing Sciences at Federal University of Rio de Janeiro. As a result 

of a meta-analysis (Machtmes & Asher, 2000), technological advances offer the creation and 

incorporation of several online teaching tools, aiming to offer an interactive environment for 

the transmission of adequate knowledge. 

Different researchers (Diener & Dweck, 1978, Hughes et al., 2008) already tested students' 

academic skills and reported an association between poor grades, low effort, and little 

incentive, resulting in academic performance failure. These results are similar to the present 

study, after encouraging an online teaching tool as support, difficulties encountered during the 

study were highlighted, students who did not have access to the distance learning platform 

obtained worse grades than the group with access (Table 4). 

According to the observational example, a big loss of the initial sample size (Figure 3) was a 

limitation for the research. Overall, 88 students were recruited, only 34 fully participated and 

took the face-to-face test. This obtained non-statistically significant results. The absence of the 

student in the classroom negatively affects the final academic performance, because in the 

physical class the teacher can interact directly and promote debates (O’Brien, 1997, Del Prette 

et al., 1998, Will, 2015). During the pandemic situation (Barreto et al., 2020), in the class of 

2020 was observed that 100% of all students enrolled in 2020 finished the 13 class sections 

available in the distance learning platform developed. However, it is still possible to say that 

the platform is effective in the teaching-learning process because the average for group B (with 

access) was slightly higher (6.45) compared to the average (5.44) for group A (without access) 

during the observational example. 

Hopefully, this research will encourage a team of teachers to develop and apply new methods 

incorporating different types of online resources. Incorporate technological advances through 

online teaching tools allow the breakdown of barriers between teacher and student. Thereby, it 

should also consider the students regarding their individual needs and ask about their 

difficulties encountered during the process of learning, to effectively improve the performance 

of both teacher and student and, consequently, the interprofessional educational process on a 

distance learning approach. 

At the end of the research, it was possible to state that the distance learning approach was 

effective as a method to enhance teaching and gain technological knowledge. Overall, 

technological advances in the Medical School of Speech, Language, and Hearing Sciences can 

reduce the difficulties encountered during the learning of interprofessional higher education. 

The incorporation of an online platform as a distance learning method approach was effective 

in this group of students. In the 2020 pandemic situation and absence of school classes, this 

knowledge was easily spread due to internet access on computers and mobile devices, 

increasing connection between teacher-student through the use of technology. Furthermore, it’s 

recommended to new researchers re-test and improve online teaching tools during the next 
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years, as a supplementary appliance for the education process.  
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