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Abstract 
 

School counselling is a decision-making process 

in which high school students have to decide what 

higher education course they will register for. Many 

digital devices support high school students in this 

counselling process. Our objective is to evaluate the 

impact of those digital devices. The research 

literature offers indicators to evaluate digital devices, 

however, evaluation protocols are very context-

dependent and there are many types of digital devices. 

We want to determine how to measure the impact of 

these digital devices in the orientation process. This 

document presents an evaluation protocol and its 

application with an immersive world (VirBELA).  

  

1. Introduction 
 

In 2017, 3,40035 people registered for university 

in France for the first time [1]. Among these new 

students, some, at the end of their first year of higher 

education, changed their course of study or stopped 

studying. Reorientation rate is important. In 2018, 

10% of new entrants reoriented their studies in the 

first year and 20% stopped their studying [2]. These 

statistics show that it is important to take into account 

the orientation process and to analyze the impact of 

new devices dedicated to orientation. 

In school counselling, various tools support the 

high school student orientation. We focus here on the 

study of the analysis of digital tools dedicated to 

orientation. Indeed, existing digital tools designed to 

help high school students with their orientation, have 

different objectives and formats such as immersive 

worlds, websites, mobile applications, etc.  Some of 

them aim to inform, others to answer questions or, to 

give ideas for careers, etc. To make the most of digital 

devices in this context, it is important to be able to 

evaluate them. It is also important to understand 

which ones are the most appropriate for orientation 

and for individual issues. That evaluation raises a 

question:  

• How to identify indicators to measure the impact of 

a digital device in the orientation process (ease of use, 

visual attractiveness, etc.)? 

• How to measure impact and motivation degree while 

using digital devices?  

In this paper, we propose to analyze and identify from 

the existing research work the relevant indicators to 

measure the impact of a digital device in the 

orientation process by firstly describing a concise 

state of the art evaluation of digital devices. Then by 

presenting an experiment about the evaluation of an 

immersive world by using the relevant indicators. 

(This immersive world was used to introduce the 

different courses and training programs of the 

University of Lorraine to high school students.) And 

finally by discussing the results and the limits of our 

experimentation.  

2. Previous work 
 

To understand how to evaluate digital devices, we 

studied the indicators for measuring digital 

innovation. The definitions of innovation used in the 

context of a particular community or market are 

focused on “new products” [3] and “services to satisfy 

human needs” [4]. The term “needs satisfaction” is 

present in the definition of eco-innovation [4]. 

Moreover, the goal of digital devices in the guidance 

process is to help people, so we will also use this term 

for our definition. Moreover, the authors of [5] use the 

term “improve” for technological innovation in farms. 

The improvement of high school student counselling 

is a point to be considered in the evaluation of digital 

devices. 

These definitions show the importance of the user in 

considering innovation with the needs satisfaction and 

the novelty aspect according to the user.  

 

2.1. Impact of user behavior on the diffusion 

and adoption of an innovation 
 

Jahanmir et al. present the problem of late users 

regarding to the use of search engines [6]. Late 

adopters include laggards and the late majority of 



users. Laggards are the last to adopt an innovation, 

they are attached to traditions, while the late majority 

is rather skeptical. Late adopters are defined as users 

who are slow to adopt a new product or are reluctant 

to buy it. Five variables are presented to analyze this 

behavior [6]. These variables are attitude toward 

technology, negative word of mouth about the 

technology, global brand image, consumer 

innovativeness (“the force behind innovative behavior 

which results in the ability to generate new ideas”), 

and lead-user profile.  

To go further into this issue, we have to consider 

the willingness of late users to continue using a 

product/service. Jahanmir et al. present two categories 

of factors; the perception and the personal category 

[7]. The three perception factors measure user 

satisfaction. To do this, the authors study:  

• the “perceived radicalness”, that is the perceived 

novelty of the solution, the market value and the 

concepts,  

• the “perceived system quality”, is about technical 

quality,  

• the “expectation fulfillment”, this factor measures 

the satisfaction of the user's needs and expectations.  

The category of personal factors includes two factors, 

skepticism which is defined as a cautious attitude 

towards innovations, and slow adoption, a slower 

adoption attitude tends to show more loyalty. These 

users are furthermore impacted by the users that 

preceded them [8]. Long-term adoption is also studied 

in the context of connected autonomous vehicles with 

the notion of a social network [9]. This social network 

symbolizes the communication of individuals with 

each other and leads to changes in the users' 

perception of innovation.  

This axis allows us to question the position of 

digital innovations in connexion with these variables. 

Late adopters represent about half of the potential 

users [6]. 

In addition to the characteristics of the user, the 

diffusion of the innovation depends on its 

characteristics and the communication process used 

[6]. 

According to these previous research works, we 

have to consider how the evaluation of digital devices 

has already been conducted in the literature.  

 

2.2. Evaluation of digital devices 
 

There are some articles on the evaluation of digital 

devices, but their evaluation protocols are very 

context-dependent.  

Karacapilidis seeks to evaluate and compare online 

school test interfaces [10]. They carry out their 

evaluation according to three categories, an 

educational dimension, an economic category, and a 

technical category. Each of these categories contains 

several indicators, for instance, regarding to the 

education they look at content, presentation, 

sequencing of test questions, and feedback on 

answers.  

Other papers focus on users to evaluate their 

devices [11], [12]. Zhang et al. investigate the 

willingness to buy a digital product, especially a smart 

toy [11]. To do this, the authors observe categories of 

indicators about users. They ask them about 

demographic information, perceived product 

innovation, perceived product value, consumer 

innovation, and willingness to pay. Perceived value is 

divided into sub-categories of performance, emotional 

value, monetary value, and social value. Consumer 

innovation has also been discussed [6], [13], it is the 

user's initial attitude towards the technology.  

An article also aims to evaluate a digital device, 

this time an immersive content and more specifically 

a virtual reality device [12]. This assessment is carried 

out to determine possible user interest, cultural and 

commercial impact. Their evaluation is conducted in 

three stages, with questions asked to users before, just 

after, and 14 or 21 days after using virtual reality. 

Some common indicators reappear about what has 

been presented, such as users' behavior towards the 

technology beforehand, but others have not been 

presented until now. Many indicators are present in 

this study. The authors divide the indicators into 9 

categories (audience quality of experience, audience 

attitudes towards content & tech, creator’s intended 

impacts, audience characteristics, interaction 

affordances, economic impacts, audience behaviors, 

audience traits, stakeholder target impacts).  

In the field of health, the question of the evaluation 

of digital innovations has also been raised. Benson 

question the ways and reasons for the diffusion of 

these devices and new models of care [13]. In 

medicine, digital innovations can for example be, as 

discussed in the article [13], a digital coach for patient 

self-management of diabetes. To evaluate these 

devices, five categories are studied:  

• Innovation Readiness: the user’s earliness to adopt 

new ideas compared to others,  

• Digital Confidence: personal and peer use of digital 

devices,  

• Innovation Adoption: the work of medical staff 

before, during, and after using the tool,  

• User Satisfaction: the usefulness of the tool, its ease 

of use and overall satisfaction,  

• Behavior Change: capability (e.g. physical), 

opportunity, and motivation to use the device for the 

user.  

This state of the art study shows the diversity of 

evaluations of a digital device and the need to adapt 

the evaluation to the context. As a result of it, two 

user-related themes emerge. The information related 

only to the user and his/her relationship with the 

digital devices and the theme of the digital device to 

be evaluated as seen by the user.  



In the following section, we propose to categorize 

relevant indicators to evaluate a digital device while 

considering the context of school guidance.  

3. Research method  
 

In this paper we seek to evaluate the degree of 

innovation of digital tools that is the perceived 

novelty, the satisfaction of needs, and the 

improvement that the device provides. However, the 

state of the art studies shows that these three axes are 

not the only user-level issues to be considered. It is 

necessary to consider the overall user experience as 

well as the overall relationship with digital tools.  

Furthermore, as we are looking for indicators to 

assess the degree of innovation of digital devices, we 

need to define the term indicator. We consider the 

definition presented by Dziallas et al.; an indicator is 

a value measured to provide information [14]. This 

value respects three assumptions stated by Miremadi 

et al., that are: ease and simplicity of understanding, 

the existence of data, and relevance [15].  

We present in the next sections a proposal of an 

indicators list that enables measuring the degree of 

innovation of a digital tool.  

 

3.1. Categories of indicators  
 

Following this state of the art studies, we have 

identified the user-related indicators of interest in our 

problem. To do this, we cross-referenced the 

indicators and their categories present in the different 

articles. This combination allowed us to distinguish 

two themes about the users, user-specific indicators 

and indicators from the product evaluated according 

to the user.  

Indicators are present for each category, and 

indicators may be added or removed as this work 

evolves. In addition, indicators may be included in 

several categories.  

In the user-specific indicators we find three 

categories:  

• the social information,  

• consumer innovativeness (in our context it is digital 

devices),  

• the user's behavior towards the information domain 

delivered or used by the innovation (in our context it 

is orientation).  

For the indicators from the user-assessed product, 

there are eight categories:  

• the perception of the overall innovation [11, 12, 13]: 

wanting to know if the user sees it as a new tool if the 

overall image is positive,  

• the perceived value of the innovation [11]: wanting 

to find out if, according to the user, the use of this tool 

has a value in this context,  

• the emotional value caused by the innovation [11, 

12]: the different emotions caused by the use of the 

digital device,  

• the social value induced by the innovation [10, 11]: 

wanting to know if the use of the tool has impacts on 

the user's view of himself and others on the user,  

• the content [10]: wanting to know what the user has 

learned and if they have learned anything. These 

things are to be defined according to the context,  

• the use of the tool [10, 13]: its ease and fluidity of 

use,  

• the sensory [10]: how the user feels according to the 

senses affected by the innovation (for example, 

hearing and sight),  

• the future behavior [12]: includes repeating the 

experience, remembering it after several days/weeks, 

and wanting to talk about it to relatives.  

This classification of indicators aims to determine 

the user's vision and behavior about innovation, 

considering his or her personal preferences.  

 

3.2. Users objectives 
 

In addition to these indicators, it is necessary to 

consider the objectives of the different actors 

concerned with digital devices [12, 13]. Indeed, we 

would like to check that the digital device satisfies 

users' expectations in terms of use. This requires 

identifying the different types of actors. For each 

category of actor, we identify objectives, and we 

check that they have achieved their objectives at the 

end of their use.   

4. Application to an immersive world 
 

4.1. Context of the study 

 
On 16 March 2021, the CapSup 4.0 day was 

organized as part of the Printemps de l’orientation. It 

is developed for high school students in the 10th grade 

(UK year 11) and 11th grade (UK year 12). That 

corresponds respectively to seconde générale et 

technologique and première generale ou 

technologique in the French education system.  This 

period of several days aims to promote actions (with 

contacts, resources) to a better harmonization between 

the three years before graduation (high school USA or 

upper secondary school UK) and the three years after 

graduation. The CapSup day is an event that regroups 

higher education courses. It aims to introduce high 

school students to the various courses available in 

higher education and provide guidance counselling. 

The previous editions were hosted in high schools. 

But this year, due to the pandemic, the digital tool 

VirBELA was used [16]. The SOIP (Service 

d’Orientation et d’Insertion Professionnelle) 

organized it in partnership with the regional education 

authority. The SOIP is a guidance service available to 



students in each university. The regional education 

authority of Nancy-Metz provided information and 

educational resources to the high schools and also 

mobilized “national education psychologists”, civil 

servants employed in guidance and counselling. 

VirBELA platform (VP) is an immersive 3D 

world, each user is represented by a character. The 

user can move his character in the virtual world. It is 

possible to hear and talk to other people, and the 

spatiality of the voice is preserved.  

Our challenge is to evaluate a digital platform in 

the context of CapSup with our research evaluation 

model. For this purpose, we prepared a research 

protocol before, during, and after the event.  

 

4.2. Protocol  
 

The protocol is divided into three stages, before, 

during, and after the experiment.  

• Collection of speakers' objectives (staff presenting 

training course(s)), before the experiment: a first 

questionnaire was sent on 8 March to 108 speakers, to 

find out in which areas they would like high school 

students to acquire information during this day.  

• Collection of feedback from high schools from the 

VP, during and after the experiment: we distributed an 

online questionnaire to high school students on the VP 

several times during the day on 16 March (at 11:15, 

14:30, and 16:30). The questionnaire aimed to obtain 

a quantitative view of the use of the VP. On 23 March, 

this questionnaire was sent to 2967 high school 

students (these are the students who logged on to the 

platform on 16 March) by e-mail to obtain more 

answers.  

• Observation of the use of the platform with a pilot 

class, during the experiment: in addition to our 

quantitative analysis by questionnaire, we carried out 

a qualitative analysis with a pilot class of high school 

students. The qualitative analysis aimed to identify the 

uses and behaviors of high school students when using 

VP using an observation approach supplemented by 

exchanges.  

• Analysis of the data and comparison with the 

identified evaluation indicators, after the 

experimentation: An analysis of the data is made as 

well as a comparison of the objectives achieved by the 

students with the objectives of the speakers and the 

SOIP's expectations. 

For the implementation of this protocol, we had to 

consider the fact that we were interviewing high 

school students. To obtain as many answers as 

possible, we chose to ask few questions (7 questions) 

in the online questionnaire. This small number of 

questions meant that not all the identified indicator 

categories could be worked with. We use six 

categories of indicators, the perception of the overall 

innovation, the emotional value caused by the 

innovation, the content, the use of the tool, the 

sensory, the future behavior.  

To reinforce the data obtained in this questionnaire 

we observed and exchanged it with a pilot class. This 

class came to the ERPI laboratory to use the VP. We 

asked more qualitative questions to this class 

compared to those on the online questionnaire.  

 

4.2. Survey population  
 

649 students have filled the online questionnaire. 

6,000 high school students were expected to be on VP 

on March 16th and about 2,960 were logged on. We 

noticed that a higher percentage of women (65.2%) 

responded to the questionnaire. In addition, it should 

be noted that 79% of the respondents to the online 

questionnaire were in the second year of high school.  

A pilot class composed by 35 high school students 

from the high school “Chopin” in Nancy came to use 

the VP platform at the ERPI laboratory during the 

CapSup day on 16 March. That class was divided into 

two groups; the morning group with 17 high school 

students and the afternoon group with 15. 

 

4.3. Analysis of its use by high school students  
 

In this section, we analyze the use of the VP with 

the indicators identified in the literature. 

 

4.3.1. Perception of the overall innovation. During 

our discussions with the pilot class and by combining 

the answers to the questionnaire sent to all the high 

school students, we aimed to analyze the degree of 

innovation of the immersive world during this 

orientation information process. We measure the 

quality of the overall experience [3]. The answers 

from the questionnaire show that the experience in the 

immersive world was beneficial for the students as 

49% mentioned a score of 4 or 5 (1 for very unpleasant 

to 5 for very pleasant). These results are in line with 

those obtained from data collected from another 

questionnaire (SOIP survey) with the question "How 

do you find this day? (I love it / It's nice / I don't like 

it at all)", as out of 850 respondents, 89% indicated "I 

love it" or "it's nice".  

 

4.3.2. Emotional value caused by the innovation. 

Zhang et al. indicate that there is a significant 

connection between perceived emotional value and 

willingness to pay (the article refers to a smart toy), 

we inferred that this emotional value also has impacts 

on their use of the platform studied here [11]. As 

emotion is not something easy to measure in an online 

questionnaire, we just asked them about their 

boredom. 13% said that the event bored them, 

however in the "other" answers, we find 4 high school 

students who said they found it "funny" or "amusing". 

In addition, we wanted to know whether the students 

present enjoyed the tool and whether the virtual aspect 

made them feel more relaxed. On the whole, this was 



the case; the word "fun" came up again in the morning 

group and they told us they found it "original". The 

afternoon group were more, concerned about 

orientation came up more, with 60% saying they were 

worried about it. They felt periodic pressure from the 

school on this subject. Even if the virtual platform did 

not seem to alleviate their worries, it allowed them to 

ask questions more easily than in person and reduced 

their shyness.  

 

4.3.3. Content. One of the objectives of CapSup was 

to inform high school students about higher education. 

We wanted to evaluate the accessibility of 

information for high school students. 52% of the high 

school students stated that they found the information 

they were looking for. We can assume that the high 

school students who did not respond positively were 

not looking for information as they were not looking 

by themselves. To go further, we asked the high 

school students present at the ERPI laboratory if they 

had got answers to their questions about orientation. 

When they arrived at the ERPI, the students did not 

have any particular questions. It was therefore not 

easy to determine whether they had learned anything 

or not. However, we did get some positive responses, 

for example, a student who wanted to do a BTEC 

Higher National Diploma after the baccalaureate was 

helped by the corresponding conference. And, more 

generally, in the morning group, 12 people told us that 

they had learned something.  

In the online questionnaire, a few remarks were 

made about the content (about 12 out of 145 remarks). 

Some of them were concerned about what the 

speakers said and the form they had to fill. For 

example, some students thought that speakers should 

"Prepare the speeches more so that they are more 

interesting, many of us learned nothing". For others, 

the problem was with the workshops offered, some of 

them said that "It's a shame that there are no jobs 

related to the fauna and flora apart from the earth and 

life sciences workshop". Concerning the ease of 

understanding, the noise was an issue, because of 

some disruptive high school students.  

We also asked what they had learned to compare it 

with what the speakers were trying to convey. We can 

see that the priorities are not the same (this may be 

due to a low number of responses from the speakers), 

even if two identical trends emerge. The choice of 

option for the final year of secondary school and 

student life is less of a priority in the context of 

CapSup' for both the high school students and the 

stakeholders.  

 

4.3.4. Use of the tool. A digital platform is necessarily 

impacted by the effort the user has to make to use it 

[10]. In our case, we observed the interaction among 

high school students and the VP interface.  

The questionnaire sent to all students allowed us to 

analyze the degree of ease of moving in the virtual 

world. The students indicated the degree of ease on a 

scale of 1 to 5. The number 5 symbolizes a "very easy" 

use, and the number 1 a "very difficult" use. The 

majority of students found it easy or very easy to use, 

as 65% answered 4 and 5. On the contrary, 12% found 

it difficult (values 1 and 2). The latter percentage can 

be explained by the difficulties that some students had 

in orienting themselves with their avatars in the virtual 

world.  

These results were confirmed by the observation of 

the pilot class in the laboratory, as all the students 

present described the use of VP as intuitive. Only one 

person out of the 32 presents said that they had some 

difficulties in getting used to it. One of the difficulties 

the students had was navigating the VP. Comments on 

this subject were added to the questionnaire ("We 

don't know where to go"). In addition, several students 

present asked us questions at the beginning of the 

session about changing rooms or finding the schedule. 

 

4.3.5. Sensory. In this section, we seek to find out 

what students thought of the graphics and sounds of 

the interface, as this has an impact on the 

attractiveness of the interface [10].  

Over the day, 12 students told us that they found 

the graphics pleasing and that they found it attractive, 

particularly through the use of avatars. This last 

remark was repeated in the morning and afternoon.  

As far as the sound is concerned, opinions were 

more mixed, and it emerged from the high school 

students present that it was difficult to understand the 

people, mainly because of the behavior of some. This 

remark was also made in the online questionnaire. 

Concerning the music and sound effects, in the 

morning, they found it good and it accentuated the 

realism. In the afternoon, four people said they liked 

it, while others found it disturbing, especially the 

footsteps in the halls.  

 

4.3.6. The future behavior. The future behavior 

studied here, with the willingness to repeat the 

experience and to talk about it [12], also shows the 

appeal of the platform. Most of the students present 

said that they would like to have access to the platform 

again in their final year. They would also recommend 

it to first-year students, and probably at the end of the 

second year. Nevertheless, they think that changes 

should be made according to the user's school level, 

but also according to whether or not they know what 

they want to do after the graduation baccalauréat (for 

example, a whole day to attend all the workshops for 

those who do not know what they want to do). 

 

4.4. Analysis of its use for guidance  
 

This platform meets the objectives of SOIP, as it 

allows the adapted information on higher education 

courses to spread. With its 3D virtual world interface 

and the use of an avatar, it is an "easy-to-use and 



dynamic software" for high school students. The 

acquisition of information by the high-school students 

is mixed. We see that the law workshop, which was 

the most attended, was attended by 150 of the 649 

students who responded to the questionnaire. The 

objective of providing information on student life was 

not achieved to any great extent, since 15 of the 649 

students said they had been to the university life 

meeting point.  

 

5. Discussion and limits 
 

In this article, we wanted to identify indicators to 

measure the impact of a digital device in high school 

counselling. Categories of indicators have been put in 

place to assess the use of digital devices while 

considering the user himself. With the 

experimentation, we see that these categories allow us 

to know the user's opinion from different viewpoints. 

Our second scientific interest was to measure impact 

and motivation degree while using digital devices. To 

do this, we have established a protocol. Some of the 

results of the indicator categories were easily analyzed 

as use of the tool. However, for the content category, 

to evaluate the VP, we would have needed additional 

data. It would have been interesting to observe the 

interactions in the workshops, to know how long high 

school students stayed in the conference. This analysis 

focused on the user at a given moment; a digital 

device will not be seen in the same way by the student 

depending on the stage of the decision process in 

which he is. To solve this problem, we need to 

consider the digital device and the guidance in greater 

depth. 

 

6. Conclusion  
 

The purpose of this article is to evaluate the impact 

of digital devices in the context of school counselling. 

To do this, we consider in particular users with two 

points of view (user-specific indicators and indicators 

from the product evaluated according to the user). A 

first experiment was conducted with immersive world 

VP in the context of CapSup. That experiment has 

allowed us to use our indicators and to take into 

account new ideas to consider for future experiments.  

In future work, we want to focus on the 

characterization of digital devices. As the first work 

has been done on their impacts, we want to know more 

about the interest of each tool regarding the 

temporality of the guidance process.  
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