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Abstract— Stroke is a globally increasing disease and speech and
language deficiencies are common in stroke survivors. To
facilitate medical caregivers in their professional work and to
improve patients’ quality of life, technology can play an
important role. However, the use and acceptance of technology
are uncertain and more research is needed in this direction. This
study evaluates the technology acceptance and adoption of an
online speech and language assessment application. The
evaluation-focused Design Science Research strategy was
adopted for that purpose. Two physiotherapists, one
occupational therapist and three speech therapists participated
in the study. The Unified Theory of Acceptance and Use of
Technology (UTAUT) was used as the theoretical base for
interview questions formation and data analysis. The study
findings show that the suggested application is useful and easy
to use; however, it should be better synchronised with speech
therapists’ daily work routines. The speech therapists stressed
that the functionalities of the application should be designed in
close collaboration with them, and it should be compatible with
the already existing systems and services in place. Due to
impairments after stroke, the patients have some specific
preferences for software and hardware; such as a tablet with a
touch pen is the preferred hardware. Additionally, the interface
should have bigger text fonts and pictures, and highly
contrastive colours in the graphics should be used for patients’
convenience. The user’s privacy and security, the patient’s
current health, and their previous knowledge and experience
with technology were also found important determinants for the
intention to use the given technology.

Keywords-Technology acceptance; Speech and language
relearning; Unified Theory of Acceptance and Use of Technology
(UTAUT); eHealth; Stroke.

. INTRODUCTION

This study serves as an extension of a previously
published paper wherein we delved into the perceptions of
medical caregivers regarding the acceptance of technology
for an online speech and language assessment application
among stroke patients [1]. In this current study endeavour, we
have undertaken a comprehensive and detailed analysis of the
data, specifically focusing on the perspectives of speech

therapists. Furthermore, we have presented and discussed the
related work more elaborately.

In the rapidly growing proportion of older adults in the
global population, age-related chronic diseases are increasing
[1], [2]. Stroke is a disease where survivors often suffer from
both physical and mental impairments [3]. The impairments
after stroke have a serious impact on patients' overall daily
life quality and often a patient's friends and relatives are
affected [4], [5]. Stroke impairments and rehabilitation after
stroke can be divided into motoric, cognitive and speech
disabilities [6]. This study focuses on speech impairments
and the use of a technology-enhanced system to assess speech
and language impairment and to find a relevant rehabilitation
plan.

After a stroke, a patient's ability to read, write, speak and
listen can be decreased to different degrees depending on how
the stroke affected their brain [7]. Stroke patients' social and
professional life is often severely affected, which can lead to
an isolated and depressed state of mind. An important part of
a successful rehabilitation process is early assessment of the
speech and language impairments and to start relearning as
soon as possible. Speech therapists often work with pen-and-
paper-based assessment systems where calculating results,
storing statistics, and measuring progress are time-
consuming tasks. This study evaluates a prototype of the
digitalisation of the pen-and-paper-based language
assessment system 'A-ning'.

A-ning is a Swedish word that could be translated to
English as a 'clue’, symbolising the important idea of getting
a clue to the mystery of which speech and language
relearning activities the actual patient needs. The A-ning
system has at least three user roles: stroke patients, speech
therapists and health administrators. This first evaluation of
the digital prototype only involves the speech therapist's
perspective, and this must be followed up later by tests with
the other user groups. Three speech therapists with long
professional careers participated in the tests for this study,
where interview questions and data analysis were based on
the Unified Theory of Acceptance and Use of Technology
(UTAUT) [8].
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Despite the fact that several advanced and sophisticated
technologies are available in the health sector, the use and
acceptance of these technologies are doubtful and more
research is needed to find the critical factors that might affect
technology acceptance [9]-[13]. UTAUT model [14] has
been widely used in research to evaluate the effectiveness and
adoption of technology-enhanced systems [12], [15], [16].
This study is aimed to access and evaluate the technology
acceptances of an eHealth application by using the UTAUT
as a theoretical model.

The addressed research question was:

What is the technology acceptance of a speech and
language assessment application from medical caregivers’
viewpoint?

This study contributes to technology-enhanced speech
and language relearning by co-creating and evaluating an
online speech and language assessment application. The
speech and language relearning process starts with an initial
assessment to diagnose the patient’s current speech and
language deficiency. The manual assessment system is
complex and time taking for speech therapists, which makes
it difficult for already physically and mentally impaired
patients to concentrate on the assessment exercises.
Therefore, the assessment application was developed in close
cooperation with speech therapists. The application was
designed according to the gathered requirements from our
previous study [17], and it was further developed according
to the user’s feedback in the article [1].

The remainder of the paper is structured as follows. An
extended literature review is presented in Section II. In
Section 111, the UTAUT theory is presented as the theoretical
framework of this study. An overview of the Speech and
Language Assessment Application (A-ning) is given in
Section V. Section V describes the adopted methodology for
this study, while the study results and the discussion about
those results are presented in Sections VI and VII,
respectively.  Finally, the study conclusion and
recommendations for future work are presented in Section
VIII.

Il. RELATED WORK

Several studies have been conducted previously to
explore general technology acceptance factors in different
areas of life [9], [17]-[21]. However, research on technology
acceptance for speech and language relearning is scarce.
Most of the studies have not considered the technology
acceptance for patients with different types of disabilities. To
our knowledge, this is the first study to find the critical factors
for acceptance of speech and language relearning with the
help of an interactive software application. X Zhou et al.
argued in their study that the use of mobile applications is
effective for speech rehabilitation after stroke [22], however,
some other studies highlighted that the patient's eyes sight is
infected after stroke [5], [23]; hardware with a bigger screen
such as laptop or tablet is more efficient for the stroke patients
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with an impaired vision [23]. Our study has, therefore, a
broader scope where different kinds of hardware and
software are considered. Many studies focused on the
acceptance of ICT among older adults [18], [24]-[26].

Since stroke is most common in elderly people [16],
some of our findings are similar to studies conducted for
older adults. The notion of smart and pervasive healthcare for
Swedish older patients is presented by [26]. It is further
highlighted how much technology helps them to be active and
alert in their daily normal routines. Authors in [27]-[29]
emphasised the role of mobile devices for instance tablets to
monitor people with aphasia, stroke, and neuron disorder
diseases. It is easier to detect their falling position and get to
know about location awareness in their homes and parks.
Because mobile devices with sensors and gyroscopes and
accelerometers in their bodies are more helpful in predicting
such incidents. In [30], [31], the technology-driven
relearning mechanism for speech and language patients is
highly demanding to come back and regain their lost
memories.

In this regard, design science is the key role player in
providing state-of-the-art strategies and patterns of
information collection and proper methods for its utilisation.
Technological tools and trends have reshaped the entire
world and COVID-19's critical situation at homes and
workplaces. Online software and digital tools such as Zoom,
Teams, skype and so on are key sources for video and
teleconferences [32], [33]. It is essential to provide
knowledge about technology and its proper utilisation to
elderly and unaware people or individuals with critical
diseases [32], [33]. Authors in [32], [33] also addressed the
different ways of healthcare quality improvement with the
help of emerging technological tools and evolutions.
Researchers in [34], [35] presented technology-driven
healthcare devices for data collection, classification, analysis
and plotting for the proper recommendation to the experts and
patients at the hospitals and medical centres.

Also, these wearable devices are helpful for the elderly
and critical patients to measure their vital-sign signals for
example, electrocardiogram (ECG), blood pressure and
temperature. The technology revolution has made the lives
of patients and healthcare comfortable and convenient,
similarly [36] and [37] presents and discusses the role of
internet-enabled therapy for problem analysis and mixed
methods for clinical and healthcare analysis.

Healthcare experts in association with technology experts
and data scientists interact and interpret the collected and
classified data for better analysis and results which is quite
necessary for smart medical uses-cases. An extensive review
of the needs and acceptance rate of technology in today's
world is addressed in [38], authors widely investigated the
different tools, techniques, and methods for better and
suitable recommendations to the medical centres. The role of
mobile edge computing technology and 10T devices in
healthcare for elderly and remote patients at cost-effective
rates and simple ways is presented in [39], [40]. It is also
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encouraged that the authors have proper training and
awareness sessions for new users with clear benefits and
consequences about the technology and its implications for
the users.

Overall, the acceptance of online speech and language
assessment applications is likely to be influenced by a
complex interplay of factors, including perceived usefulness,
perceived ease of use, social influence, perceived credibility,
and perceived compatibility. As such, developers of these
applications need to consider these factors when designing
and marketing their products. Additionally, providing
adequate training and support to users may also help to
improve technology acceptance and adoption.

I1l. THEORETICAL FRAMEWORK: UNIFIED THEORY
OF ACCEPTANCE AND USE OF TECHNOLOGY
(UTAUT)

The UTAUT model was designed to assess user
behaviour and intention to use technology [13]. It is a
synthesis of eight different theories and models that were
previously designed for technology acceptance including the
Technology Acceptance Model (TAM), a widely
acknowledged model to identify the intention to use the
technology [11], [14], [27].

After comparing and synthesising those eight models,
Venkatesh et al. [12] suggested that the intention to use
technology depends upon four basic factors: performance
expectancy, effort expectancy, social influence and
facilitating conditions. Performance expectancy is explained
in TAM as “perceived usefulness”, and effort expectancy is
stated as “ease of use” in TAM. In other words, the UTAUT
model can be seen as an extension of TAM as it adds two
extra factors, social influence and facilitating conditions.
Several studies highlighted that social influence such as the
role of important others and facilitating conditions like
education and training is important for technology
acceptance [6], [23], [28], [29]. Therefore, the UTAUT
model was preferred as the theoretical framework for this
study. The UTAUT model suggests the following four
technology acceptance elements.

A. Performance expectancy

Venkatesh et al. [12] defined performance expectancy as
“the degree to which an individual believes that using the
system will help him or her to attain gains in job
performance” [13]. It is considered an important determinant
of intention to use technology in many different studies [7].
Venkatesh et al. [12] highlight, the user should have a firm
belief that the system will improve his/her productivity and
performance, speed up the work tasks and it will make the
work easier.

B. Effort expectancy

Effort expectancy describes the user’s belief in the ease
of use of the system. Venkatesh et al. [12] stress that learning
to operate the new system should be easy and quick, the use
of the system should be effortless, and the interaction with
the system should be understandable and clear. The system
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should take less time and effort to perform mechanical
operations such as data input [7].

C. Social influence

Venkatesh et al. [12] described social influence as “The
degree to which an individual perceives that important others
believe he or she should use the new system”. The beliefs of
other influential and important people have a significant
effect on the intention to use the system. In an organisation,
the viewpoints of co-workers, supervisors and senior
management play an important role in the acceptance of a
technology-enhanced system.

D. Facilitating conditions

Venkatesh et al. [12] defined facilitating conditions as
“The degree to which an individual believes that an
organisational and technical infrastructure exists to support
the use of the system”. The new system should be compatible
and synchronised with the existing work routines and work
style of the user. Guidance, clear instructions to use, and
personalised support are the essential determinants for
technology acceptance [7].

IV. SPEECH AND LANGUAGE ASSESSMENT
APPLICATION (A-NING) OVERVIEW

Speech and language relearning start with an initial test of
the patient’s communication loss after stroke; the test is
called A-ning [30]. Despite the test being developed a long
time ago (in 1995), it is still the most used and comprehensive
test for language impairments in Sweden [31]. A-ning can be
used by speech-language pathologists, teachers, and other
professionals who work with individuals who have
communication difficulties. The test is a standardised process
conducted by speech therapists, and it consists of different
assessment tasks. For example, the patient is asked to look at
an image (see Figure 1) of an outdoor restaurant and describe
the different activities there.
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Figure 1. An example of a Patient’s task

Speech and language assessment applications typically
use a range of assessment tools and techniques to evaluate

2023, © Copyright by authors, Published under agreement with IARIA - www.iaria.org



different aspects of an individual's speech and language
skills. For example, these tools may include standardized
tests, observation, and analysis of the individual's spoken and
written language. During a session with the patient, the
speech therapist gives some points from 0 to 5 on each task.
Those points are then calculated according to different
language categories and the average of all those categories is
calculated to summarise the assessment, which is quite a time
taking process. Figure 2 presents the manual evaluation after
the test.

¥ TESTPOANG
A—nlng TOTALT | MEDEL

OVERSIKT - SPRAKLIG FORMAGA 84 | 1q
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Each graph presents a set of exercises that are related to a
specific category. Different colours in the graphs present a
patient's deficiency level; the green colour presents minor
impairments, the yellow colour presents mild impairments
and the red colour presents some major impairments.

V. METHOD

To explore and evaluate the technology acceptance of an
online aphasia assessment application, the Evaluation
Focused Design Science Research strategy was followed
[32]. The assessment application was developed in
collaboration with speech therapists at regional municipality
rehabilitation. Six therapists participated in the study. Their
location and years of experience in speech and language
rehabilitation are presented in the following Table 1.

TABLE I. STUDY PARTICIPANTS

: T Participants | Professional role Region Years of
: ‘ 1T S experience
‘ ‘ ~ | jﬁ 5
(23 45 5'1‘&” @—311“ s 8(7(8 [Eafz)s sl &) ]
weozuroms_ 1,8 veorrorvs_ Al —— N Participant 1 | Speech Therapist #1 | Stockholm 25
Participant 2 | Speech Therapist #2 | 4
sz g ; Mid Sweden
5. D. LASFORSTAELSE E. HOGLASN. F. DIKTAMEN G. |. SKRIFT F. ALTERN. G. ALTERN. ¢
1 Region
. ‘ s Participant 3 | Speech Therapist #3 Mid Sweden 5
: w : Region
3 % | ] LIl Participant 5 | Occupational 5
ANz 3 4)@73%”78“ ] LAY 3] | '!j 2 ]S)LEWL ErZa % 77 3 4% P Theraﬁ)ist Mid Sweden
MEDELPOANG '.I MP. 0.787 MP. 7"0 MP. ',O,, MP.____ MP._ Region
Figure 2. Manual and paper-pen-based evaluation . . .
g Paper-p Participant 6 | Physiotherapist #1 ) 8
Mid Sweden
. .. Region
The speech therapists (Participants 1-3, Table 1)
emphasised the need of converting this old paper-pen system Participant 7 | Physiotherapist #2 4 3
to an online application. The application was co-created in Mid Sweden
close cooperation with speech therapists. As presented in Region

Figure 3, after the session with the patient, the application
presents auto-generated graphs.
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Figure 3. Digital Speech and Language Evaluation System

Participants 4-6 work at the mobile stroke-rehabilitation
team at the regional hospital. They offer rehabilitation
services at the patient's home for those who are living within
the 70 Km range from the hospital. The main reason to
involve these participants was to explore the effect of social
influence on technology acceptance.

Following design science, the evaluation is conducted in
two steps. First, the artefact was demonstrated for an initial
evaluation and a detailed evaluation was conducted in the
next step.

A. Demonstrate artefact

The purpose of this activity was to demonstrate and test
the artefact in one case. In this activity, the application was
tested and evaluated for technology acceptance with only one
speech therapist (Participant 2). This type of initial
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demonstration gives us an idea about how well the artefact
addresses the identified problem in one scenario.
Johannesson and Perjons [21] argue, if an artefact performs
well in one case, there are some good possibilities that it
might perform the same in many other cases.

Figure 4 presents an overview of the artefact
demonstration activity. The activity was carried out in two
sub-activities. First, a test case was designed that contains
five tasks followed by some interview questions (see
APPENDIX 1). The interview questions were developed
using UTAUT as base knowledge [7], [13].

Semi-structured interviews

Obersevations

Artefact Demonstrated
artefact

Unified Theory of
Acceptance and Use of
Technology (UTAUT)

Figure 4. Demonstrate artefacts Activity

The activity was performed at the local municipality
rehabilitation centre, one speech therapist (Participant 2) and
all three researchers participated in this activity. After the
session, the researchers discussed and analysed the data, and
found that the application was effective for aphasia
assessment; however, some changes and additional functions
were suggested. The application was updated by
implementing the suggested alterations and it was ready for a
detailed evaluation.

B. Evaluate artefacts

After demonstrating the artefact, the next step was to
make a detailed evaluation of the artefact. As suggested by
Johannesson and Perjons [21], this activity aimed to evaluate
whether the developed artefact solves the defined research
problem or not. As presented in Figure 5, the activity was
conducted in three sub-activities; analyse the context, select
goals, and finally conduct the evaluation. The old aphasia
evaluation system was paper-pen based while the new system
is technology-enhanced; therefore, technology acceptance
was analysed as a context and exploring technology
acceptance of the new system was highlighted as an
important goal for conducting the evaluation. As described in
the artefact demonstration activity, UTAUT was used as
theoretical base knowledge for data collection and analysis.

Four sessions were conducted with all three speech
therapists. In both demonstration and evaluation activities,
the same interview questions and evaluation tasks were used
(See APPENDIX ). Because of Covid-19, some participants
were working from home, therefore, three sessions were
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conducted at the municipality rehabilitation centre, where
two researchers participated online and only one researcher
conducted the session at the rehabilitation centre. However,
the last interview was entirely online where all the study
participants and the researchers participated online. For data
collection and recordings, the Zoom Meetings Platform was
used [33].

Semi-structured interviews
Observations

Demonstrated Evaluated artefact

artefact

>

Unified Theory of
Acceptance and Use of
Technology (UTAUT)

Figure 5. Evaluate artefacts Activity

Deductive thematic analysis was performed for data
analysis [34]. First, the transcripts and audio recording were
thoroughly examined and initial codes that were relevant to
the technology acceptance of the artefact were selected. The
defined codes were then categorised according to the
determinant factors of the UTAUT model as initial themes.
Thereafter, the important findings that were relevant to
answer the research question were identified and presented in
the findings section.

C. Ethical considerations

The rules and regulations from the Swedish Research
Council (Codex) were followed for ethical considerations
[35]. Before the interviews started, all the participants were
informed that they could refuse to answer any question and
cancel the interview at any time (before or during the
interview). The privacy and anonymity of the study
participants are also important to consider in research ethics
where people are involved [36]. The interviews were
recorded with the participants’ permissions and their
anonymity was ensured. The interview recordings were
stored in a secure database at the university that is only
accessible to the relevant study researchers.

VI. RESULTS

To evaluate the technology acceptance, the results were
thematically analysed and categorised according to the
UTAUT model’s determinants: performance expectancy,
effort expectancy, social influence and facilitating
conditions. However, these categories were not enough to
cover the contents of the interviews. Therefore, privacy and
security, and previous knowledge and experience about
technology were added as extra categories.
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A. Performance expectancy

This category explains the perceived usefulness of the
online assessment application. All the study participants
mentioned that the online application is beneficial for speech
and language assessment (Participants 1-3). The
automatically generated points-based evaluation of language
impairment was the most valued function in the application.
The paper-pen-based and manual assessment involves
several calculations that take a lot of time after the assessment
session with patients (Participants 1, 2). Speech therapist 3
described,

“The manual evaluation system was time taking and
boring; it takes 40 minutes for me to conclude the evaluation
and to transfer it to the hospital journal system”.

The old paper and pen-based speech and language
assessment system takes a lot of time to calculate the
assessment points manually. After a session with the patient,
the speech therapists have to do several calculations for
diagnosing the patient’s impairment level. Thereafter, they
transfer the gathered data to the hospital journal. Since the
suggested online application makes these calculations
digitally, it might be easy for speech therapists to transfer the
patient's data to the hospital journal. Speech therapist 1
suggested that the application should be automatically
connected to the hospital journal system so that manual data
entry into the journal system could be avoided.

Speech therapist 1 mentioned, “The assessment tasks and
exercises with the patients are performed in a different order
and the final evaluation is categorised in a totally different
sequence of exercises. Therefore, it is quite hectic to
rearrange everything after the session with the patient and to
calculate every point in a different sequence.” Figure 2 gives
an overview of the paper-pen-based evaluation.

In the existing paper-and-pen-based system, the sequence
of performing events is different from the categorisation of
exercises for the final presentation which makes it difficult to
calculate the evaluation points. Since the new system makes
the calculation automatic and the speech therapists do not
have to do it manually, it might ease their job. However, the
same sequence of performing the exercises and calculating
the points might increase the ease of use of the application.
Speech therapists 1 and 2 also suggested; there should be
separate folders for different categories with descriptive
names and all the exercises related to the same category
should be presented in their dedicated folder. Hence, it will
be easy for them to manage and conduct the test.

Based on the speech therapist’s input during a session
with the patient, the new calculation system diagnoses speech
and language deficiency automatically. Participant 3
described that the new system will help her with point-based
diagnosis, and save data digitally. Figure 3 demonstrates the
new digital assessment system. All the speech therapists
acknowledged the usefulness of these coloured graphs as they
make it easy to discuss with patients their health conditions
(Participants 1-3). The patients will get a better idea of their
impairments in different language categories and it will be
easy for speech therapists to highlight in which category the
patients need to put some more effort (Participant 3).
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B. Effort expectancy

This category explores the ease of use of the software
application. Speech therapists 2 and 3 found the application
easy to use and navigate, however, speech therapist 1 found
it difficult to navigate through the different functionalities of
the application.

Speech therapist 1 described, “The system is easy to use,
interactive and self-descriptive; | can perform the tasks
without any help or guidance. However, all the sub-tasks
need more tailor-made alterations to synchronise the system
with the existing system. ”

Speech therapist 2 used the application for the first time
and it was easy for her to navigate throughout the entire
process. She was able to perform the functions easily without
any help or guidelines; however, she emphasised better
synchronisation with the workflow of the existing system.
For example, the sub-tasks in each exercise should be
designed according to the previous paper and pen-based
system. In a later interview, speech therapist 1 also said that
the application should be altered to fit their daily work
routines.

An early user’s participation in system development and
design also plays an important role in the technology
acceptance of that system. During the interviews, it is
observed that speech therapists 2 and 3 who were involved
earlier (from the requirements identification phase), showed
more interest and intention to use the system as compared to
speech therapist 1 who participated only in the evaluation of
the developed application.

A continuation of the performance expectancy is the new
calculation system, where participants 1-3 discussed the
necessity of individualising the traffic light metaphor as well
as interpreting it. There is a need for individualising the
speech training, both relating to the patient's current health
condition and goal with the speech training. Based on the
latter, the system should allow follow-ups and comparisons
between the various test occasions. Speech therapists 1 and 2
declared that they hoped for the patient to improve, as shown
in the statistics, and that the system should help them to
increase the degree of difficulty at each test occasion. The
ultimate goal should be to get a detailed assessment system
that could find more linguistic defects. Speech therapists 1
and 2 declared that such a system would take at least five
years to develop, but as brought up by Participant 1, there are
several words and expressions in A-ning that today are
obsolete and difficult to understand for younger patients and
patients with a foreign background. An alternative is to
update the existing A-ning system, or as suggested by
Participants 2 and 3, the digitalisation could be carried out
based on A-ning, but with the possibility to replace the A-
ning tests with some other test system in the future.

The aforementioned is that statistics are the obvious gain
of digitalising the assessment. To gain more efficiency should
there be an overall workflow, with a starting point and the
next assignment showing up, without interference.
Participants 1 and 2 emphasise that they should be the ones
choosing the assignments and that the order should be shown
on an overview. All participants emphasised that there should
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be possibilities to add individual notes, both for each
assignment and on a general level, e.g., when an assessment
is completed. Another important aspect of the system is that
each category should be marked with one colour, improving
the possibility to interpret the test results. One suggestion
from Participants 1 and 2 is therefore to create folders with
descriptive headlines, where assignments from each category
could be stored

C. Social influence

This category explains the other co-workers’ views about
the usefulness of the system. The viewpoints of speech
therapists' colleagues (Participants 4-6) were used to assess
the social influence. Moreover, speech therapist 2 discussed
the usefulness of the applications with their fellow therapists;
all the co-workers acknowledged the usefulness and a
positive intention to use the assessment application
(Participant 2). Stroke patients feel comfortable and
motivated by getting treatment in their home environment
and living independently (Participants 4-6). The
rehabilitation process is faster and more effective when the
patients are at home with their significant others (Participants
3, 4-6). Since the application provides the possibility of
online sessions, the application will be useful for the patients
as well as for the speech therapists (Participant 1).

D. Facilitating conditions

This category discusses the availability of facilitating
conditions such as technical infrastructure, education and
training about the application functions, and personal support
for the system. The requirements on technical infrastructure
are several and focus on not solely converting the assessment
from a paper-based assessment to a digital system. One
example is the participants' emphasis on having different
views for the patient and the speech therapist on every given
occasion. Therefore, the patient's screen should show, e.g.,
one image, while the speech therapist should see several
images and pick one for the patient. Another aspect is the
possibility to change the size of the patient’s image to offer
him/her the best possible resolution.

One part of the assessment is for the patient to write, e.g.,
what is shown on the screen. Therefore, a touch pen is
necessary, preferably on a tablet (Participants 1 - 3). The
tablet’s size should allow both the patient and speech
therapist to write on it. On occasion, the speech therapist
needs to give written instructions, adding requirements on
immediate digital interaction. Another patient assignment
describes what is shown on the screen and creates a story,
preferably recorded. The recording also needs to be played
for further evaluation by the speech therapist.

Previously described is that stroke patients often suffer
from brain fatigue, offering small time slots of total energy.
Therefore, there is a need to save the solved assignments and
continue at another session not related to a specific speech
therapist. Related to partly finished or fully finished
assessment is the integration into any journal system.
Participant 3 emphasises the importance of this requirement,
describing that it takes 40 minutes of administration to cover
this manually.
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E. Privacy and security

Trust in the privacy and security of the users’ data was
also a matter of concern for the participants. One part of
privacy and security is that other speech therapists should be
able to see the results from one assessment to create
efficiency in the flow of patients. Still, the patient’s privacy
and security should be in focus for the system. Somewhat
contradictory to the patient’s privacy and security is the
involvement of relatives or other secondary users. The
secondary users are essential, depending on the patient’s
condition and the wish for distance use. They should be able
to help the patient, still not affecting the results of the
assessment.

F. Previous knowledge and experience

The user's previous knowledge and experience with
related technologies was another important factor for
technology acceptance. During the interviews, it was
observed that the participants who have previously used
relearning applications in their work showed more interest in
using the suggested application. The user’s participation in
the design and development also enhances their knowledge
and interest in the given technology. The speech therapist
(Participant 2) who was involved throughout the process of
the application’s co-creation showed the most enthusiasm
and intention to use the application. However, the speech
therapist (Participant 3) who was involved only in the
evaluation phase, showed the least interest in using the
application.

VII. DISCUSSION

The study aimed to explore the technology acceptance of
the speech and language assessment application from
medical caregivers’ viewpoints. The technology acceptance
evaluation conducted on the speech and language assessment
application has shown promising results for its usefulness and
efficiency in aiding speech therapists. One of the significant
benefits of the application is the automated diagnosis system
that has significantly reduced the workload of speech
therapists. Additionally, the system has provided an instant
tool for speech therapists to discuss impairments with their
patients, resulting in a more comprehensive and efficient
treatment process.

Furthermore, the online treatment functionality of the
application has the potential to improve the quality of life and
independent living for patients and their loved ones. The
remote accessibility of treatment sessions eliminates the need
for patients to travel, which can be particularly challenging
for individuals with speech and language impairments.

However, despite the advantages of the application, the
study revealed some critical factors that can impact its
technology acceptance and adoption. The usability and
usefulness of the application for speech therapists can be
enhanced by proper synchronization with the existing system
in place. This means that all tasks and sub-tasks in the
application must align with the existing workflow, and they
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should be designed and developed in close collaboration with
speech therapists.

Moreover, the intention to use the technology is also
influenced by early user participation in the system's
development and design. Speech therapists who have been
involved from the start of the application's development
process have shown more interest in using the system
compared to those who were only involved in the technology
acceptance evaluation. Therefore, user participation and
empowerment are crucial for the effective implementation of
a technology-enhanced system.

Since the medical caregivers (speech therapists in the
study context) play an important role in the patient’s recovery
and relearning, their viewpoints and participation in the
system development are important [37]. The same
phenomena are observed in this study; the participants with
the most participation showed the most intention to use the
application. The technology acceptance also depends upon
the expected benefits of using the system. The unawareness
of the potential benefits of a given technology and a fear to
use that technology negatively affect the medical caregivers’
performance expectancy [38]. Therefore, continuous
technical support and training are of great importance.

There are several options while creating a digital version
of the A-ning assessment system. One is to convert the paper-
based system to a digital version, adding the feature of
creating better possibilities for speech therapists to use
statistics, both for individual patients or synthesising statics
for specific categories of patients or on an assignment level.
The prototype adds such features, improving parts of the
work for speech therapists. Another option is to, still based
on the involvement of the speech therapists, create an online
system, separating features for the speech therapists and the
patient. Examples are immediate written interaction between
the speech therapists and the patient’s screen or showing
different images. The development could be done in steps,
where one initial step could be integrated into various journal
systems, offering immediate efficiency for the speech
therapist. Creating an online system relies on various
technical solutions, like recording or writing on one screen
and reading on another. The interaction of being in the same
room simultaneously needs to be replaced by other
interactions and be based on the patient’s varying condition.

A-ning is the most frequently used and comprehensive
test for speech and language impairment in Sweden, and all
participants find the system to be of high quality. However,
natural languages like Swedish are entities that change over
time and the test vocabulary involves some words that today
must be classified as obsolete. Important for the younger
generation of patients in a country where 20% of the
population has a foreign origin. In the same way, as a
thesaurus needs continuous updating, a language test system
also needs updating. This looks like the most realistic
alternative for the moment since the development of a new
test system would be both costly and time-consuming.
Authors find the analogue A-ning system to be a thorough
and high-quality test system and a good foundation for further
digitalisation. Some obvious contributions to the language
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relearning process in a further digitalised version of the
system would be features for statistics and for measuring
relearning progression.

The relationship between a user’s personality and his/her
behavioural intentions to use a given technology is complex
and it depends upon several different factors. Such factors
are, among others, trust in personal data security, personal
integrity and privacy, previous experience with technology,
and the willingness to learn new technologies. Moreover, the
developed systems must be in line with social needs, highly
compatible and flexible with clear guidance and coherent
technology involvement [39], [40].

VII1.CONCLUSION

The study explored the acceptance of an online speech
and language assessment application. The factors that might
affect the adoption and use of technology were also discussed
in the study. The online evaluation seems more effective and
efficient than the traditional manual system for speech
therapists and it enables independent living for the patients.
To enhance the performance expectancy, the potential users
(speech therapists) should be involved throughout the
application development process and all the application
functionalities should be comprehensively discussed with
them. The intention to use the application depends upon
patients’ medical condition, active users’ participation in the
application development, trust in the privacy and security of
personal data, and providing users with proper education and
training about the system.

This evaluation was carried out with a speech therapist
and caregiver perspective, which is an important part of the
process. The next important step is to get the patient's
perspective, in an evaluation that preferably also should
involve some patients' relatives and friends. Furthermore, the
multi-stakeholder approach should include administrative
staff at health centres and hospitals to get their view on
statistical features and security aspects. Finally, what seems
like the most valuable contribution of a further digitalised
system would be to implement more features for test result
statistics, and for visualisation of relearning progression.
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APPENDIX 1 B. Technology acceptance Interview questions
A. Evaluation Tasks of A-ning application 1) Question 1.
1) Task 1 How easy-to-use was the system as compared to the old
Preplanning for a new patient system? )
. Create a new patient by giving information: 2) _ Question 2 .
. First name: Awais Which feature was difficult to use and what was easy to use?
. Last Name: Ahmad 3) Question 3 _ _ _
. Personal no. : 8111150000 What are your recommendations to improve the interface?
. Speech therapist Name: Tove 4) Question 4 _ _
. Select the exercises How do you see the usefulness of this system for patients and
2) Task 2 other speech therapists?
Performing the exercises A2, A6, A7, A8 5) Question 5 _ _
. Complete the tasks for all the What help do you need for the use of this system in terms of:
. Select an exercise . Infrastructure
. Education/training
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