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ABSTRACT
Purpose: to study the validity and reliability of the questionnaire that measures the per-
ception of speech-language-hearing therapists, regarding the use of information and 
communication technologies (ICTs) in evaluation and intervention processes. 
Methods: a descriptive, cross-sectional, observational, nonexperimental study. A total 
of 123 professionals from the Region of Valparaíso, Chile, with degrees in speech-
language-hearing therapy, participated in the study. They answered the questionnaire 
that measures their opinion and knowledge on the use of ICTs. 
Results: the questionnaire had an adequate level of stability, as the Cronbach’s α 
and Guttman’s λ6 coefficient values were respectively 0.85 and 0.95. When study-
ing each item, adequate levels of stability were obtained. On the other hand, the cor-
rected homogeneity index (CHI) yielded values   lower than 0.2 for items A8, A9, A17, 
A18, A26, A27, A42, A43, and A46, which suggests not considering them due to a 
lack of correlation between these items and the overall questionnaire score. Regarding 
content validity, assessed with the Question Appraisal System, 100% of the questions 
presented no major semantic problems. 
Conclusion: the results of the study indicate that the ICT questionnaire is valid and 
reliable.
Keywords: Reproducibility of Results; Surveys and Questionnaires; Speech, Language 
and Hearing Sciences; Information Technology
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INTRODUCTION
Speech-language-hearing (SLH) pathology is 

the field of health responsible for assessments, 
diagnoses, intervention, promotion, and prevention 
regarding disorders that affect speech, language, 
voice, hearing, communication, swallowing, and oral-
motor function1. Since the 1990s, in Chile, the SLH 
practice has specialized in the field of education2, 
which is explained by their connection with language 
and speech disorders in neurodevelopment3-4. In the 
educational context, the fields of child language and 
speech are specifically ruled by ministerial decrees5-6, 
which establish that SLH diagnoses must be made with 
standardized tests, designed for children 3 years to 7 
years and 11 months old5.

Decree no. 1300 became effective in Chile in 20035. 
It advocates the gradual implementation of the study 
plans and programs for students with special education 
needs (SEN) or specific language disorder (SLD)7, 
from special language schools and/or basic schools 
with inclusion projects approved by the Ministry of 
Education. The decree indicates that, for SLH thera-
pists to rule out or confirm an SLD diagnosis, they 
must use three structured tests that have been adapted 
and standardized for the Chilean population by the 
Universidad de Chile (University of Chile), namely: (1) 
the Test for Auditory Comprehension of Language8 
(TACL), (2) Test for the Evaluation of Phonological 
Simplification Processes9 (TEPROSIF-R, in Spanish), 
and the Screening Test of Spanish Grammar10 (STSG).

Technology has been gradually incorporated into 
the SLH professional practice, specifically in the inter-
vention process11. These technological tools are used 
as educational instruments that help improve linguistic 
skills in treatment. However, the use of this progress – 
i.e., the information and communication technologies 
(ICTs) – is a decision that must be made exclusively 
by each therapist. In this sense, it is not explicitly 
known how the SLH therapists’ who work with children 
perceive their effectiveness and appropriateness in the 
various age ranges of children and adolescents who 
need SLH attention.

ICTs have changed over time, due to the quick 
technological development. More specifically, the main 
representatives of such advancements are the smart-
phone, computers, social media, applications, and 
the Internet12. Their current social impact is unques-
tionable, given the various degrees of protagonism 
they have had over time and in recent years13-14. Thus, 
ICTs are described as the “revolutionary, impacting, 

and changing phenomenon that encompasses both 
technical and social aspects and that impregnates 
all human, work, educational, academic, leisure, and 
consumption activities”15.

The availability of an instrument that reveals the SLH 
therapists’ perception of technological elements used 
in their professional practice helps propose intervention 
plans that consider the use of ICTs as auxiliary tools in 
SLH sessions16.

There is no valid instrument in Chile with an 
adequate level of reliability to learn the perception of 
SLH therapists regarding the use of ICTs. Therefore, 
a questionnaire has been proposed to measure these 
professionals’ perceptions. This idea arose as an 
initiative from the investigation team that participated 
in an internal project at the Universidad Viña del Mar 
(Viña del Mar University), named “SLH professionals’ 
perspective of the use of new information and commu-
nication technologies (ICTs) in the SLH assessments in 
the field of child language and speech in the commune 
of Viña del Mar”, approved in 2019.

Hence, the research question asks: “Is this 
proposed instrument valid and reliable to assess the 
perception of the SLH therapists regarding the use of 
ICTs in the assessment and intervention processes?”. 
To answer this question, it is necessary to know first 
the perception of the therapists responsible for the 
prevention, assessment, habilitation, and/or rehabili-
tation of children, adolescents, and adults concerning 
the use and effectiveness of new ICTs in SLH sessions.

This investigation aims to study the content validity 
and reliability of a questionnaire that measures the 
perception of SLH professionals, regarding the use of 
ICTs in evaluation and intervention processes.

METHODS
This investigation design did not require submission 

to the Ethics Committee because there was no inter-
vention with the participants.

SLH therapists were invited to participate in this 
validity and reliability study of the ICT questionnaire. 
They voluntarily agreed to participate and signed the 
informed consent form, which was sent to them via 
e-mail. To ensure each participant’s confidentiality, the 
data were coded, and only the lead researcher had 
access to personal data. 

This cross-sectional, observational, nonexperimental 
study has a quantitative investigation and descriptive 
design. The target population comprises SLH profes-
sionals who work in the field of education in the Region 
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of Valparaíso, Chile. The inclusion/exclusion criteria 
were as follows: SLH professionals with a bachelor’s 
degree who had been working in the profession for at 
least one year in the context of education. SLH profes-
sionals who did not have a bachelor’s degree and had 
not been working in the said terms were excluded from 
the study.

Five experts participated in the content validity 
assessment, while 164 professionals who met the 
characteristics of the target population were considered 
for the reliability study. Of the total 164 subjects invited, 
123 fully answered the questionnaire – hence, the 
response rate was 75%.

Validity

The content validity17 was conducted at the end of the 
ICT questionnaire construction process. The question-
naire construction was focused on the top-down theory, 
which is centered on developing questions according to 
the theoretical framework and literature review related 
to the topic that is to be measured18-19. Then, based on 
the conceptual theoretical framework, three modules 
are established to assess three aspects related to the 
SLH assessment and intervention processes and the 
use of ICTs.

The construction of the ICT questionnaire had three 
steps, detailed below:

Step 1: Conceptualization of the questionnaire 
constructs.

Three modules were considered to find the 
perception of SLH professionals regarding the use 
of ICTs in assessment and intervention processes in 
children aged 0 to 6 years or older.
a) Module 1: Collecting the opinion of the profes-

sionals regarding the overall characteristics of 
the three existing instruments, namely: TACL8, 
TEPROSIF-R9, and STSG10.

b) Module 2: Surveying information on the use of the 
new ICTs in the SLH assessment and intervention 
processes.

c) Module 3: Measuring the SLH professionals’ level 
of knowledge of the current regulations.

Step 2: Operationalization of the constructs. 

Each module has a set of Likert-type questions. 
Module 1 has 27 items, module 2 has 14 items, and 
module 3 has six items. The Likert scale has five 
response options, whose lowest and highest scores, 
related to the categories “Strongly disagree” and 
“strongly agree”, correspond respectively to 1 and 5. 

Lastly, modules 1 and 2 in the questionnaire have 
questions related to opinion, while module 3 has 
questions on knowledge. Also, in the section where the 
participants identify themselves, the questions address 

Figure 1. Structure of the questionnaire to find the perception of speech-language-hearing therapists regarding the use of information and 
communication technology in the speech-language-hearing assessment and intervention processes
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underlying assumptions, knowledge, bias, response 
categories, and other problems in general, which an 
expert with knowledge on the topic may identify20.

Figure 2 describes the question assessment process 
– i.e., the content validity17 –, which was carried out by 
a focus group21 based on the judgment of experts. The 
activity followed three stages: before, during, and after 
the focus group.

their professional responsibilities and practices. Figure 
1 presents the structure of the ICT questionnaire.

Step 3: Assessment of the questionnaire items.

The Question Appraisal System (QAS) is a quanti-
tative tool that assesses questionnaire items. Altogether, 
it has eight items to assess possible problems related 
to each question’s reading, instructions, clarity, 

Caption: QAS = Question Appraisal System

Figure 2. Diagram of the process to assess questions potentially with problems, before, during, and after the focus group

• Before the focus group: The activities to be carried 
out in the focus group were scheduled in detail. 
Then, a qualitative convenience sample was defined 
to select the sampling unit, that is, the expert on the 
topic to be studied. The unit was selected consi-
dering SLH participants whose time of graduation 
varied and who had been working in the context 
of education, health, and/or projects. The literature 
suggests from seven to 10 participants22, though this 
study counted with five experts. The professionals 
whose expertise level was based on their practice 
in the abovementioned fields were later contacted 
via email or phone call. Moreover, the questions that 
would possibly conflict with the question-response 
cognitive process associated with the cognitive 
model of Tourangeau19 were selected in this stage.

• During the focus group: Following the focus 
group activity schedule, the experts were intro-
duced to the importance of counting with a valid 

questionnaire19 to assess the perception of the 
SLH therapists regarding their assessment and 
intervention processes. Then, a brief presentation 
explained the use of the QAS and how the system 
assesses possible problems in the items that make 
up a questionnaire. The QAS can be used in two 
modalities: individually and/or in a group. In this 
study, the question assessment was made in a 
group.

• After the focus group: The results of the QAS asses-
sment process were described. Then, the questions 
that received observations and/or suggestions in 
the QAS steps were analyzed and adjusted. Lastly, 
the self-administered questionnaire was adjusted in 
paper and digital format.

In summary, the content validity17 was conducted 
with a panel of experts23 in an online focus group21 with 
five SLH professionals. The activity was carried out via 
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bias, response categories, and so forth. Hence, they 
declared that 100% of the questions were clear and 
precise.

In module 2 (A28 – A41), besides assessing the 
potential problems in the questions, the experts 
suggested narrowing the age ranges regarding whom 
they questioned the reliability and improvements in 
the assessment and intervention processes and ICT 
use. Likewise, 100% of the questions were exempt 
from potential problems as studied with QAS. Lastly, 
in module 3 (A42 – A47) they suggested reviewing 
how questions A43 and A44 were presented, as they 
had clarity problems. In this module, the experts 
highlighted that the concept of knowledge is vague or 
not defined. Therefore, they suggested distinguishing 
the knowledge delivered at the academic institutions to 
which the interviewees belonged from the knowledge 
either self-taught or acquired in postgraduate 
programs. After adjusting the questions as suggested 
by the experts, the questionnaire was adjusted in paper 
and converted into digital format.

Reliability

The ICT questionnaire reliability study yielded a 
Cronbach’s α coefficient of 0.85 and Guttman’s λ6 
coefficient of 0.95, which indicates the questionnaire’s 
adequate internal consistency. On the one hand, the 
analysis of the coefficient values for each questionnaire 
item revealed that all items had high internal consis-
tency, as the coefficient values ranged from 0.84 to 0.86 
for Cronbach’s α and from 0.94 to 0.95 for Guttman’s  
λ6 (see Table 1). Moreover, none of the internal consis-
tency values presented in Table 1 surpassed the overall 
Cronbach’s α (0.85) or Guttman’s λ6 coefficients (0.95).

Zoom platform24 and phone calls, due to the health 
contingency circumstances.

Reliability
The questionnaire reliability study (internal consis-

tency) used the Cronbach’s α and Guttman’s λ6 coeffi-
cients25-27. Values in these coefficients higher than 0.70 
indicated adequate stability in the responses. The 
corrected homogeneity index (CHI) was also analyzed 
to study the relationship between a selected item and 
the other ones. Values lower than 0.2 indicated that 
the item should be assessed and/or excluded because 
of the lack of an important relationship with the other 
items.

Data collection
The data were surveyed with the self-administered 

digital questionnaire, using the Google Forms platform. 
After receiving the participants’ information, the data 
were ordered, coded, and encrypted to protect each 
participant’s identification, complying with statistical 
confidentiality. Furthermore, the data were stored in .xls 
format and exported to the R-project statistical program 
for the reliability study.

RESULTS
Validity

The content validity results from the experts’ focus 
group activity required no adjustments in the collected 
observations and suggestions for the module 1 
questions (A1 – A27). Rather, the experts considered 
that they did not have any type of problems in terms of 
reading, instructions, clarity, assumptions, knowledge, 
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Table 1. Reliability of the items in the questionnaire on the use of information and communication technology, considering all questions

Questions
Coefficients

Comment
Cronbach Guttman CHI

A1: The quality of the images in the TACL test is good 0.85 0.95 0.292 Reliable
A2: The size of the images in the TACL test is adequate 0.85 0.95 0.283 Reliable
A3: The presentation format in the TACL test is attractive to children 0.85 0.95 0.372 Reliable
A4: I rely on the results obtained with the TACL test 0.85 0.95 0.336 Reliable
A5: The content assessed in the TACL test is consistent 0.85 0.95 0.363 Reliable
A6: The presentation format of the TACL test seems adequate to me 0.85 0.95 0.356 Reliable
A7: The TACL test requires a digital version (a tablet or computer 
application)

0.85 0.95 0.480 Reliable

A8: The image content in the TACL test must be updated 0.85 0.95 0.181 Reliable
A9: The TACL test takes too long to administer 0.85 0.95 0.112 Reliable
A10: The quality of the images in the TEPROSIF-R test is good 0.85 0.95 0.294 Reliable
A11: The size of the images in the TEPROSIF-R test is adequate 0.85 0.95 0.363 Reliable
A12: The presentation format in the TEPROSIF-R test is attractive  
to children

0.85 0.95 0.420 Reliable

A13: I rely on the results obtained with the TEPROSIF-R test 0.85 0.95 0.331 Reliable
A14: The content assessed in the TEPROSIF-R test is consistent 0.85 0.95 0.317 Reliable
A15: The presentation format of the TEPROSIF-R test seems 
adequate to me

0.85 0.95 0.370 Reliable

A16: The TEPROSIF-R test requires a digital version (a tablet or 
computer application)

0.85 0.95 0.464 Reliable

A17: The image content in the TEPROSIF-R test must be updated 0.85 0.95 0.055 Reliable
A18: The TEPROSIF-R test takes too long to administer 0.86 0.95 0.050 Reliable
A19: The quality of the images in the STSG test is good 0.85 0.95 0.381 Reliable
A20: The size of the images in the STSG test is adequate 0.85 0.95 0.348 Reliable
A21: The presentation format in the STSG test is attractive to 
children

0.85 0.95 0.396 Reliable

A22: I rely on the results obtained with the STSG test 0.85 0.95 0.213 Reliable
A23: The content assessed in the STSG test is consistent 0.85 0.95 0.313 Reliable
A24: The presentation format of the STSG test seems adequate  
to me

0.85 0.95 0.243 Reliable

A25: The STSG test requires a digital version (a tablet or computer 
application)

0.84 0.95 0.492 Reliable

A26: The image content in the STSG test must be updated 0.85 0.95 0.132 Reliable
A27: The STSG test takes too long to administer 0.85 0.95 -0.024 Reliable
A28: I believe it is appropriate to use a tablet in speech-language-
hearing assessment.

0.85 0.95 0.461 Reliable

A29: I believe it is appropriate to use a computer in speech-
language-hearing assessment.

0.84 0.95 0.577 Reliable

A30: I believe it is appropriate to use a tablet in the speech-
language-hearing intervention

0.84 0.95 0.541 Reliable

A31: I believe it is appropriate to use a computer in the speech-
language-hearing intervention

0.84 0.94 0.601 Reliable

A32: I rely on the effectiveness of using technology to assess 
children 0 to 2 years old.

0.85 0.95 0.336 Reliable

A33: I rely on the effectiveness of using technology to assess 
children 2 to 4 years old.

0.84 0.95 0.546 Reliable

A34: I rely on the effectiveness of using technology to assess 
children 4 to 6 years old.

0.84 0.94 0.654 Reliable

A35: I rely on the effectiveness of using technology to assess 
children 6 years old or more

0.84 0.95 0.551 Reliable
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Questions
Coefficients

Comment
Cronbach Guttman CHI

A36: I rely on the effectiveness of using technology to conduct 
therapy in children 0 to 2 years old.

0.85 0.95 0.348 Reliable

A37: I rely on the effectiveness of using technology to conduct 
therapy in children 2 to 4 years old.

0.84 0.95 0.559 Reliable

A38: I rely on the effectiveness of using technology to conduct 
therapy in children 4 to 6 years old.

0.84 0.94 0.653 Reliable

A39: I rely on the effectiveness of using technology to conduct 
therapy in children 6 years old or more

0.84 0.95 0.572 Reliable

A40: I get better results in the assessment process by using 
technology

0.85 0.95 0.388 Reliable

A41: I get better results in therapy by using technology 0.84 0.95 0.465 Reliable
A42: I thoroughly know the current regulations that rule how speech-
language-hearing therapists should proceed in the field of education

0.86 0.95 -0.040 Reliable

A43: I know the current regulations that rule how speech-language-
hearing therapists should proceed in the field of education thanks  
to the training I had at university

0.85 0.95 0.026 Reliable

A44: I know the current regulations that rule how speech-language-
hearing therapists should proceed in the field of education because I 
learned them on my own.

0.85 0.95 0.207 Reliable

A45: The speech-language-hearing assessment instruments 
proposed in the current regulations are sensitive and adequate

0.84 0.95 0.447 Reliable

A46: Conducting speech-language-hearing diagnoses in the 
educational contexts requires complementing the assessment with 
tests that are not in the current regulations

0.85 0.95 -0.015 Reliable

A47: Using technology in the educational/therapeutic context is both 
efficient and appropriate

0.85 0.95 0.446 Reliable

Source: Developed by the authors
Caption: CHI = Corrected Homogeneity Index

On the other hand, the CHI analysis revealed that 
it yielded values lower than 0.2 for items A8, A9, A17, 
A18, A26, A27, A42, A43, and A46. This suggests that 
they should be reassessed, as they lacked correlation 
with the overall score of the questionnaire. Moreover, 
a sensitivity analysis, excluding the said questions and 
considering only 37 items in the questionnaire, revealed 
that the Cronbach’s α coefficient increased from 0.85 to 
0.88, the Guttman’s λ6 coefficient increased from 0.95 
to 0.96, and the CHI for all items was higher than 0.2, 
maintaining the stability of the questionnaire.

DISCUSSION

There is no questionnaire in Chile to measure the 
perception of SLH professionals regarding the use of 
ICTs to understand their assessment and intervention 
processes using technological tools. However, this 
study objective of assessing the ICT questionnaire 
content validity and reliability may help understand the 
use and knowledge of ICTs in professional practice.

Given the above, concerning the discussion of 
results in the question/response validation process, 
the experts suggested reformulating the knowledge 
questions in module 3. Firstly, they pointed out that the 
response options in the questions do not seem to be the 
most adequate because the usual responses are “Yes”, 
“No”, and “Do not know/Not responded”. Secondly, 
the questions themselves had clarity problems with the 
term “knowledge”, concerning the current regulations 
of the consulted instruments.

Moreover, the study found that the internal consis-
tency of the ICT questionnaire is adequate – i.e., it is 
reliable because the Cronbach’s α coefficient value 
of 0.85 was significant (p<0.005). A similar situation 
occurred with Guttman’s λ6 coefficient, which was 0.95. 
Although there is no adequate value for reliability coeffi-
cients, at least in Streiner28 different values are proposed 
according to the objective of the questionnaire. In this 
case, its objective is to learn the perception of profes-
sionals who work in different contexts related to the 
use and knowledge of the ICTs. Therefore, the authors 
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indicate that values higher than 0.70 are adequate and 
indicate its reliability.

As for the CHI results, nine questions had values 
lower than the criteria set by the theory (<0.2). A more 
in-depth analysis of items A8, A9, A17, A18, A26, A27, 
which were meant to measure some characteristics 
of TACL, TEPROSIF-R, and STSG, revealed that they 
tended to gather information associated with their use 
rather than their characteristics. A suggestion for the 
second version is to separate the questions associated 
with the use from those related to the characteristics of 
the said assessment instruments.

Furthermore, the CHI suggested revising questions 
A42, A43, and A46, which belong to module 3, despite 
their high reliability coefficient scores. For instance, 
item A42: “I thoroughly know the current regulations 
that rule how SLH therapists should proceed in the field 
of education” suggests the response options “Yes”, 
“No”, and “Do not know/Not responded”, instead of the 
Likert-type presented as 1: “Strongly disagree” and 5: 
“Strongly agree”. In this scenario, the idea would be 
to reformulate the question or the response options. 
A similar situation occurred with question A43, which 
is quite like A42, as its response options are “Yes”, 
“No”, and “Do not know/Not responded”. Likewise, the 
suggestion is to reformulate either the question or the 
response options.

Lastly, concerning item A46, which asks about the 
knowledge of other instruments other than those under 
the current regulation, it coherently does not correlate 
with the other items, which explains the CHI values 
lower than 0.2.

CONCLUSION

The questionnaire to assess the perception of 
SLH professionals, regarding the use and knowledge 
of ICTs, to assist in the assessment and intervention 
processes, is valid and reliable. Specifically, concerning 
the content validity of the questions and response 
options with a panel of experts, no major semantic 
problems were found, in general. Nonetheless, they 
suggested some adjustments in the questions in 
module 3 associated with the professionals’ knowledge 
on the use of ICTs. In summary, it was suggested that in 
future research the investigation team assess module 3 
and propose a second version of the ICT questionnaire 
to be administered nationwide.
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