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Abstract

To have a qualified workforce, companies invest in new digital strategies to develop their employees’

skills. The effectiveness of the training content is at the heart of their concerns. Contractors sell them

interactive training content with the argument that it is indeed effective for knowledge retention and

skills development. But companies need to know the validity of that argument to invest in the right

direction.

This research evaluates the impact of action in e-learning processes on the effectiveness of online

training. The data was collected through the completion of two e-learning modules (action-oriented

and actionless), and surveys. Kirkpatrick's training evaluation model was used to measure the results.

The study results suggest that the effectiveness of e-learning can be improved through the use of

neurosciences, personification of training, application of e-doing, eye tracking and social learning.
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Abbreviations

MA: Module A - Action-oriented content

MB: Module B - Actionless content

Introduction

The sudden outbreak of COVID-19 in 2019 took the world by storm. Millions of people lost their jobs,

schools and industries shut down, the whole economy was shaken to its core. However, this pandemic

has given some industries great development opportunities. The traditional face-to-face way of

working became obsolete while the remote way of working boomed. This mode of working has now

become a norm and there is no doubt that one of the beneficiaries of this shift is the E-learning

industry. With the lockdown, learning took place remotely and on digital platforms. Distance learning
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has become prevalent and companies that were initially reluctant are willingly turning to distance

learning.

With the increased demand for e-learning, has the quality of the content suffered? Too often training

contents are in fact simple lectures that trainees have to read or listen to. In addition, trainees are

more easily distracted when they are in front of a screen, which does not facilitate online training1. As

the trainees’ attention decreases, their ability to retain information also diminishes. This lack of

interaction with the training course creates a gap between the theoretical training content and the

trainee’s attention.

In today's workplace this gap becomes a liability for employees, because it is harder to retain and later

apply their knowledge and skills to become more effective in the workplace. And because improving

the knowledge and skills of employees has a significant impact on the profits and efficiency of an

organization2, the issue of the effectiveness of online training is of great importance.

According to Sign S. Noesgaard and R. Ongreen (2015), there are 19 different ways to define

effectiveness. In this study, effectiveness concerns the success of knowledge transfer and retention.

The effectiveness of e-learning depends on various factors (see Appendix A) and there is not one

definition of “good” e-learning. But research on students reveals that interaction is essential to

knowledge transfer and retention. By capturing the trainee’s attention from the beginning to the end of

the e-learning course, interactions have demonstrated better engagement and increased motivation

towards learning which lead to the successful transfer of knowledge.

This study examines why interactivity with e-learning tools (actions) improves the effectiveness of

e-learning training module. In this article "action" refers to games or quizzes that trainees have to solve

throughout an e-learning course. We measure the effectiveness of an e-learning module through its

ability to ensure (1) long-term memorization, (2) quality of the trainee’s attention and overall

satisfaction and finally (3) a behavioral change.

Methodology

For our study, we designed two e-learning modules. The content of both modules was identical, but

one module was action-oriented (MA) while the other was actionless (MB).

Trainees gave feedback on the module they did through two anonymous surveys to assess the

knowledge transfer and knowledge retention: one right after the completion of the module (hot

survey) and the second three weeks after the completion of the module (cold survey).

2 When employers spend $1,500 per employee per year on training, they achieve increases in profit margins of around 24%,
eLearning Industry 2019.

1 84% of users keep their inbox open in the background at all times with 70% of emails being opened within 6 seconds of receipt,

Rescuetime blog.
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1. Participants

The modules were designed for working professionals and working students. It was important that our

sample was composed of people from different backgrounds, age groups, companies and situations.

Participants were divided into two groups of 35 trainees: A and B. Group A completed the

action-oriented module (MA) while Group B completed the actionless module (MB).

1.2 Assessing User Tests

The surveys were drafted on the basis of Kirkpatrick’s evaluation model which depicts four-levels of

evaluation (Kirpatrick, 1998).

Figure 1: Kirkpatrick’s four level training evaluation model, 1998.

The first level of Kirpatrick’s evaluation model deals with the trainees’ reaction to the training module.

To measure their reaction we used a questionnaire covering overall satisfaction and Net Promoter

Score. Trainees evaluated the module on their engagement, preference compared with other forms of

training, and the relevance of the content.

In the second level of the evaluation model, the transfer and retention of knowledge was assessed

using a knowledge test in cold and hot surveys.

In the third level, the behavioral change was measured with research-like questions regarding the

impact of the training module on their behavior, their work quality and efficiency in daily life.

The fourth step of the model concerns results. We did not have access to an objective way to measure

changes in trainees' performance before and after the module, so we did not include this aspect of the

model in our study.

1.3 Tools Selection

Storyline 360 was selected to design the modules. It offers the possibility to share modules with a

hyperlink and does not require an account for the trainee.

Microsoft forms was selected to design the knowledge test and surveys. This method allowed us to

better access the results of those surveys.
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1.4 Course Design

To limit factors that could influence the results of this study, the two modules share common

characteristics:

● Subject: To reach a broad audience, the two modules addressed a general topic: the

hyperconnectivity and its impacts on health.

● Duration: Each module lasts less than 20 minutes.

● Knowledge test: To evaluate the knowledge retained after completion of the module and be

able to compare the results, the questions are identical in the two surveys.

For the action-oriented module (MA), the teaching methods vary with voice-over, quizzes, drag and

drop, memory games, etc. to stimulate different cognitive functions and emotions which channel

trainees’ attention.

For the actionless module (MB), there were no interactions to engage the audience, only the

voice-over and the content.

1.5 Survey Design

As stated previously, each module is followed by two surveys: one (hot survey) right after the

completion of the module and the second (cold survey) three weeks later.

● The hot survey is designed to evaluate the trainees’ reaction (Level 1) and knowledge retention

(Level 2).

● The cold survey is designed to measure the transfer of knowledge (Level 2) and the trainees’

behaviors (Level 3) three weeks after the first survey.

1.6 Statistic Analysis

The categorical variables we identified were described by frequency and compared by the Chi-squared

test3 according to sample size. The level of statistical significance was expressed as a p-value between 0

and 1. The smaller the p-value, the stronger the evidence that the null hypothesis should be rejected.

The null hypothesis states the results are due to chance and are not significant in terms of supporting

the idea being investigated. For all of our analysis p-values were considered significant when lower

than <0.05.

Results

1.  Hot Surveys

3 Plackett RL. Karl Pearson and the Chi-Squared Test. Int Stat Rev Rev Int Stat. 1983;51(1):59-72. doi:10.2307/1402731
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First level of the Kirkpatrick's pyramid: Reaction

Our first step in assessing level-one (reaction) was to get to know our audience as well as their interest

in the topic. To the question “Are you interested in the topic of hyperconnectivity?” 83% of Group A

and 94% of Group B answered positively.

Figure 2: Answers to question 7: Are you interested in the topic of hyperconnectivity?

Then, to assess the relevance, favorability and engagement, trainees had to rate the module they

completed according to their satisfaction. To the question “How did you like the module? “ MA was

rated 4.4/5 versus 4/5 for MB.

Next, we gauged trainees’ willingness to recommend these modules and share them with colleagues,

friends, etc. with a Net Promoter Score system (NPS). Any NPS higher than 0 can be considered as

"correct", the majority of the audience surveyed being satisfied with the module. A NPS higher than 50

is "good" or even "very good" and a NPS higher than 70 is "excellent". Based on the number of

promoters, passives and detractors, MA obtained a NPS of 17 versus 11 for MB. Nevertheless,

regarding level-one (reaction), MA and MB received great scores and the overall satisfaction with the

training modules was high.

When asked what were the highlights of the module, most positive comments made by trainees relate

to interactivity (31%) for MA and tips given (42%) for MB.

“The Placement quiz (an element of personalization), the memory game (effective for holding attention

and not multitasking while doing the module), the narration that avoids having to read too much.” - MA

“The rhythm. The animations encourage us to continue. The voice-over brings information that we don't

need to read. We can concentrate on other things. The simple design. The slides are not "polluted" by

text, icons, etc.” - MB

However, six trainees in Group B underlined that MB lacked interactivity.

Overall, negative comments in both groups were mostly about the voice-over and the technology

(accessibility issues). The voice-over (speaker and content) was identical in both modules.
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Nevertheless, it was the sole interactive activity included in MB. This was reflected in the trainees’

feedback: MB has 9% more negative comments than MA. Trainees mentioned the quality of the

voice-over such as the intonation and pronunciation. They also pointed out that the quality and timing

between the appearance of elements on screen and the voice-over was not ideal.

“I found some moments a little slow, either by the dynamism of the voice-over or the time of appearance

of the elements on the screen.”

“Very very confusing to have a random voice-over: sometimes the texts are read, sometimes not. It

happens that on some slides some paragraphs are read while others are not. Lack of consistency. ”

Others stressed that the voice-over affected their learning experience and that they would rather

complete a training module without a voice-over.

Finally, since MA included interactive activities we designed specific questions to assess trainees’

reactions to those activities. We can see that interactive activities were well received by the audience

with the memory game in first place (22,9%), and that none of them were disliked by trainees.

Figure 3: Which activities did you prefer?

Second level of the Kirkpatrick's pyramid: Learning

Trainees had to answer a knowledge test (Question 1-5) right after the completion of the module to

assess their knowledge transfer on short-term memory. As we can see in the table below, the overall

correct answer rate is high for both groups: 69,2% for Group A and 69,8% for Group B. The results also

show that a couple of questions have a 20% difference (see Question 3 and 5). However, no significant

difference was found between the two groups (every p> 0.05, see table 1).

Table 1: Correct answer rate for the knowledge test in the first survey

Hot Survey

Group A Group B p Detailed graph
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(Group A vs B)

Question 1 100% 100% 1 figure 1

Question 2 40% 48,6% 0.50 figure 2, figure 3

Question 3 60% 80% 0.07 figure 4, figure 5

Question 4 74,3% 68,6% 0.60 figure 6, figure 7

Question 5 71,4% 51,4% 0.09 figure 8, figure 9

Final score 69,2% 69,8% 0.90

By comparing both groups, the table shows that the difference between the correct answer rates are

small despite the fact that MA included interactive activities. To the question “Do you feel that you

have learnt something?” trainees in both groups indicated that they thought they learnt something and

that their knowledge on hyperconnectivity increased. Trainees who did not indicate a knowledge

increase reported that they knew about the topic beforehand.

Figure 4: Do you feel that you have learnt something?

To measure what the trainees learnt, we set specific learning objectives at the start of each module.

The completion of the training objectives is a valuable point. It helps organisations and companies

know if the training module is relevant, if it meets the needs and if the content is appropriate. In our

case, 100% of Group A thought that the training objectives had been achieved, compared to 82% in

Group B (with a significant difference p=0.02).

Figure 5: Have the learning objectives been achieved?

7



UFR D’ETUDES INTERCULTURELLES DE LANGUES APPLIQUÉES

2. Cold Survey

This survey was done three weeks after the training module. There were a total of 38 respondents

(Group A: 25, Group B: 22).

Second level of the Kirpatrick’s pyramid: Learning

To evaluate if the absence of actions has an impact on knowledge retention, trainees had to answer the

same knowledge test in the cold survey. According to the table below, Group B scored 51,8% of correct

answers while Group A scored 48% (without any significant difference p<0.5). Nonetheless, results

show that trainees in Group B recall the content better, even though the module was actionless.

Table 2: Correct answer rate to the knowledge test

Hot Survey Cold Survey

Group A Group B

p

(Group A

vs B)

Detailed

graph
Group A Group B

p

(Group A vs B)

Question 1 100% 100% 1 figure 1 Question 1 95% 95% 1

Question 2 40% 48,6%
0.50 figure 2,

figure 3
Question 2 52% 54,5%

0.90

Question 3 60% 80%
0.07 figure 4,

figure 5
Question 3 20% 27,3%

0.60

Question 4 74,3% 68,6%
0.60 figure 6,

figure 7
Question 4 24% 22,7%

0.90

Question 5 71,4% 51,4%
0.09 figure 8,

figure 9
Question 5 48% 59,1%

0.40
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Final score 69,2% 69,8%
0.90

Final score 48% 51,8%
0.50

When taking a look at the results from the hot and cold survey, Group B’s rate tends to be once again

higher than Group A (without a significant difference). Yet, the percentage of correct answers has

dropped by a lot in both groups, around 20% for Group A and 19% for Group B. Nonetheless, a slight

progression is apparent for Question 2 in both Groups and for Question 5 in Group B. These questions

were related to real-life situations.

Third level of the Kirpatrick’s pyramid: Behavior

To assess whether the modules had an impact on our trainees’ behavior, we conducted two actions.

On the one hand, we asked trainees in the hot survey whether they planned to apply the knowledge,

skills and tips they had learnt in their daily lives (including at work). At this point, 88.6% of Group A said

they would apply what they learnt compared to 100% of Group B (p=0.1).

Figure 6: Answers to  question 11: Do you plan on applying the tips you have learnt?

On the other hand, we asked in the cold survey whether trainees did apply the knowledge and skills in

their daily lives three weeks later. Comparing the results (see table 3), we notice that the training

module tends to have a greater impact on the behavior of Group B than on that of Group A (without

statistical significance).

Table 3: Comparison of behaviors in the cold survey

Second Survey

Statements Group A Group B
p

(Group A
vs B)

Detailed
Graphs
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I have changed my behavior after
completing the module.

32% 36.4% 0.8 figure 23

The module has helped me protect
myself from hyperconnectivity.

68% 68.2% 1 figure 24

The module has helped in improving
the quality or efficiency of my work.

24% 50% 0.06 figure 25

Discussion

By analyzing the results with the Kirkpatrick’s evaluation model, we found that the absence of actions

had no impact on the knowledge transfer, knowledge retention and trainees’ behavior. So we

hypothesize that trainees from Group B were more interested in the subject. However, we saw that

actions had an impact on the trainees’ satisfaction and engagement. Group A is more likely to share

and recommend the training module than Group B. We will analyze why we obtained these results.

Firstly, we defined "action" as the online interactivity that trainees experienced during the

action-oriented module. It served a learning purpose. John Laskaris (2015) specifies on the TalentLMS

Blog that e-learning interactivity is the actual “thought process interchange” between trainees and

e-learning tools through which engagement and active learning take place. Usually, the trainees are

triggered by forms of action or reaction during their learning experience so as to achieve results. This

can include scenarios, quizzes, images, interactive videos, games, and so on designed to reinforce the

understanding of the information delivered.

In the user tests we conducted, MA included several types of interactivity such as drag-and-drop,

problem solving, memory game, placement quiz and an interactive video. An interesting result was that

the activities most enjoyed by Group A were the memory game followed by the placement quiz. The

trainees were more interested in more complex and meaningful actions than simple clickable content.

Despite our best attempt to create an interactive module for Group A, there is no significant response

as to which group best succeeded on the test. There are various possibilities as to why there is

practically no differentiation in terms of knowledge retention between the two groups. The modules

were created quickly, which likely contributed to some weaknesses in the creation process of the

modules.

Another possibility concerns memory. According to Ebbinghaus’ theory4 on the Forgetting Curve, 90%

of what we learn will be forgotten within a month because the brain operates in a strict use it or lose it

4 Murre JMJ, Dros J. Replication and Analysis of Ebbinghaus’ Forgetting Curve. PLoS ONE. 2015;10(7):e0120644.
doi:10.1371/journal.pone.0120644.
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policy. The results of our study show that there is a slight increase in correct answers to questions

about real-life situations. Thus, what was most likely to be useful was slightly better retained.

In Neurolearning : les neurosciences au service de la formation (2016), Dr N. Medjad reinforces this

usability concept by explaining that people memorize what they think will be of use to them. According

to her, memory is to be regarded through anticipation: past events will guide our future actions. So we

deduce that the trainees already interested in the topic (Group B) were primed to engage with the

content and succeed with the module.

However, the opposite was true in our study. MA had a higher satisfaction score than MB and Group A

retained approximately the same amount of information as Group B. From this, we can deduce that the

interactive components still played a role in level one (reaction) and level two (learning).

In Games to do you good (2013), D. Bavelier and R.J. Davidson presented their results on an experiment

involving young adults who had to play video games over several weeks. In their manuscript Brains on

video games5, a causal link was demonstrated between video game playing and enhanced abilities. The

participants showed improvements in focused attention, visuospatial capacity, task switching and

decision-making through “action” video games, which are considered “highly motivating behavioral

contexts”(D. Bavelier and R.J. Davidson, 2011;12).

Considering the correlation between action and motivation, we recall that motivation triggers can be

traced back to Pavlov’s research (1927) on classical conditioning and his use of the reward system.

Thanks to Saunders BT et al. who drew the connection between dopamine6 and Pavlov’s research on

the reward system, we assume that when trainees of Group A succeeded in the activities, their reward

system was activated and dopamine was released. Other research7 has shown that learning activities

that increase the release of dopamine assist attention and memory retention.

The trainees in Group A said they felt more active and in charge of their training experience than Group

B, which undoubtedly contributed to their motivation. Nonetheless, it was noted that a fair amount of

the negative comments from Group B were about the voice-over whereas Group A made no such

comments. We can assume that Group A was more engaged and attentive because of the activities

presented; the actions engaged more than one of their cognitive functions. On the contrary, Group B,

which received no actionable content, directed their attention towards what they could hear -- the

voice-over, which was the only sense (apart from vision) that was triggered by MB.

From the reactions of Group B we see that voice-overs in e-learning can be used to further engage the

trainee, however, when poorly executed, the voice-overs could lead to negative perceptions of the

content as a whole. This in turn has implications for training courses that combine voice and

storytelling to maintain attention and improve outcomes. Siegel (2012:xix, 506.) 13, through his research

7 Nieoullon A, Coquerel A. Dopamine: a key regulator to adapt action, emotion, motivation and cognition. Curr Opin Neurol.
2003;16 Suppl 2:S3-9.

6 Saunders BT, Richard JM, Margolis EB, Janak PH. Dopamine neurons create Pavlovian conditioned stimuli with
circuit-defined motivational properties. Nat Neurosci. 2018;21(8):1072-1083. doi:10.1038/s41593-018-0191-4.

5 Bavelier D, Green CS, Han DH, Renshaw PF, Merzenich MM, Gentile DA. Brains on video games. Nat Rev Neurosci.
2011;12(12):763-768. doi:10.1038/nrn3135.
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on neurobiology, explains that storytelling engages several cerebral areas. By welcoming imagination

into the equation, sensory, motor, affective and cognitive regions of the brain are stimulated, and the

trainee lives the action.

That is why understanding the traine’s emotional investment plays an important role in the creation of

e-learning. Indeed, the instructional designer will frequently be faced with the challenge of ensuring

that the actions they integrate actually add value. Beyond the use of their mouse, the trainee’s mind

and emotions need to be engaged to remain attentive and motivated. Furthermore, Mary Helen

Immordino-Yang and Antonio Damasio (2012; 28:27-41) established the link between emotion and

learning behavior in their paper We Feel, Therefore We Learn: The Relevance of Affective and Social

Neuroscience to Education'. Combining their conclusions with those of Siegel (2012: xix, 506) we see

that our results support the use of storytelling in e-learning to engage the trainee’s emotions and

improve the effectiveness of the content.

Limits

Nonetheless, these results must be interpreted with caution and a number of limitations should be

kept in mind.

It was expected that the response rate would be lower for the cold survey but not to this extent.

Sharing the module via email to our personal network, as well as the alumni of the Master's Degree did

not allow us to reach as many people as we hoped for. In addition, since surveys were anonymous

keeping track of trainees was harder than expected. Even if we sent out reminders, we had no means

to track each trainee in this process.

The results cannot be generalized because the tests were conducted on a small sample population. Our

results show that Group B’s behavior was more influenced by the content than Group A’s. However, this

outcome could not only be attributed to actions. The E-quality scheme8 (see Appendix G) and the

Learning Framework9 suggest that there is more than one element (here, the action) that needs to be

considered when evaluating  the effectiveness of an e-learning course.

Another limitation concerns the difficulty of predicting when a person will start applying the

knowledge/skills they acquire through training. In general, this evaluation is done three to six months

after the training module, with several tests done at different times. But in our study, due to time

constraints, the behavioral change was assessed only once, three weeks after the training. Yet, the

results showed that for a number of trainees the actions in the module were able to transform the

9 Amon T. Simulations and the Future of Learning: An Innovative (and Perhaps Revolutionary) Approach to e-Learning. Educ
Technol Soc. 2004;7:149-150.

8 Masoumi D, Lindström B. Quality in e-learning: A framework for promoting and assuring quality in virtual institutions. J
Comp Assist Learn. 2012;28:27-41. doi:10.1111/j.1365-2729.2011.00440.x.
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learning experience. We can hypothesize that a longer evaluation period and more occurrences would

have potentially yielded more relevant results for level 3 (behavior).

Moreover, the results for level 3 come from the trainees’ self-assessments, which are subjective. Some

trainees gave contradictory answers across the levels of evaluation, which called into question the

relevance of our results. To increase confidence in the evaluations, an independent third person such

as an expert or a coach is needed to evaluate the change through specific criteria.

It is also important to underline that since level 4 (results) of Kirkpatrick's evaluation model has not

been evaluated, we couldn't make a complete analysis of the effectiveness of the action in the

e-learning modules.

The last limitation relates to the lack of resources. A single e-learning module is not enough to

encourage behavior change. We recommend that this study be repeated but with a broader focus: a

learning path designed with several e-learning modules.

Conclusion

In this article we examined and discussed the effectiveness of incorporating action in e-learning. We

assessed the effectiveness of two e-learning modules--one with actions, and one without--using

Kirkpatrick’s model.

From our study we see that basing the entirety of an e-learning’s performance on interactivity with

e-learning tools does not guarantee knowledge retention and change of behavior. Nonetheless, it does

have an impact on trainees’ satisfaction and their impression of how well they achieved their training

objectives. Trainees who completed MA felt more motivated and in charge during the module, while

those who completed MB felt less so. From these results we conclude that action in e-learning is an

important part of trainees’ overall satisfaction and is a factor to improve the effectiveness of

e-learning.

To go further, other success factors were discussed to stimulate knowledge retention and change of

behavior. Among them was the usefulness factor in memory. What is known to be useful will be

remembered more effectively. Since action-oriented learning has a positive impact on brain plasticity

concerning certain skills, adding gamified elements can improve (with practice) the trainee’s

performance. The close relationship between storytelling and emotions can help the trainee remain

engaged. All in all, it was found that what brings these factors together is meaning. So, it is no longer

solely a question of creating e-learnings to acquire new knowledge, or even retain it, but rather to help

the trainee mobilize what they have learnt at the right moment. The challenge for effective e-learning

is to integrate meaningful actions that will affect the trainee in the long term.

Recommendations
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Following our case study, we also recommend taking into account the trainee’s commitment to

training. To perceive, memorize or solve problems, attention is a mental resource that has an important

impact on our commitment and performance. It is key to know that the greater our attention, the

better our performance. Understanding how the brain works to increase the effectiveness of an

e-learning module through neuroscience helps us avoid cognitive overload and capture the attention of

trainees. Another aspect that can help maintain and anchor knowledge is to understand what

motivates trainees to learn. That is why personalized training is an interesting asset to e-learning; it

promotes the trainee engagement based on their preferences.

Neuroscience has also shown that the idea of immediate application promotes increased and optimal

trainee attention. To counter the problem of effectiveness of e-learning modules, the concept of

e-doing might be another interesting method to integrate. E-doing is a training method established to

engage trainees through action. Trainees are invited to practice what they learn as they follow a

learning path. This method uses repetition for better retention of information.

Today, it is not enough to propose quality teaching aids. One must take into account the social

dimension in learning. The human being is at the center of the social learning theory. Numerous

studies have proven that an effective pedagogy is one in which the trainee is active in their learning.

Thus, we recommend considering social learning, which would allow trainees to interact more easily

with the trainer or with their collaborators.
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Appendices

Appendix A

Table 1: Definitions of effectiveness organised by the context of adult learning (Noesgaard SS, Ørngreen R. ,
2015)

Appendix B: Hot Survey - Quiz

Note: This quiz was done after the completion of the training course. There were a total of 70
respondents (Group A: 35, Group B: 35).

Question 1: What is hyperconnectivity?

For the first quiz question: “What is hyperconnectivity?” All the participants from both modules gave a

correct answer.

Figure 1: Question 1: What is hyperconnectivity?
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Question 2: How does hyperconnectivity translate into the work environment?

Group A had a correct response rate of 40.0% and Group B of 48.6%. For this question to be correct,

participants had to select all three possible answers. There was no significant difference between group

A and B (p = 0.5.).

Figure 2: Question 2: How does hyperconnectivity translate into the work environment?

In Group A, 34.1.% of the trainees selected “By the employees’ drop of performance”, 37.8% selected

“By the connexion of employees outside of work hours” and 28% selected “By the reception and the

sending of many emails” (see figure 3).

In Group B, 34.6% of the trainees selected “By the employees’ drop of performance”, 32.1%selected

“By the connexion of employees outside of work hours” and 33.3% selected “By the reception and the

sending of many emails” (see figure 3).

Figure 3: Answers to question 2: How does hyperconnectivity translate into the work environment?
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Question 3: What percentage of the population manages to keep the same level of performance

while multitasking?

Group A had a correct response rate of 60% and Group B of 80%. For this question to be correct,

trainees had to select the answer: “2% of the population”.

Figure 4: Answers to question 3: What percentage of the population manages to keep the same level of
performance while multitasking?

In Group A, 63% of the trainees selected “2%”, 26% selected the “5%” and 11% selected “98%”. In
Group B, 82.4% of the trainees selected “2%”, 11.8% selected the “5%” and 5.9% selected “98%” (see
figure 5).

Figure 5: Answers to question 3: What is the percentage of the population who manages to keep the same level
of performance while multitasking?
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Question 4: How much time does it take to react to a notification?

For this question to be correct, trainees had to select the answer: “6 seconds”. Group A had a correct

response rate of 74.3% and Group B of 68.6%.

Figure 6: Answers to question 4: “How much time does it take to react to a notification?”

In Group A, 6% selected “10 seconds”, 20% selected “2 seconds” and 74% selected “6 seconds”. In
Group B, 17% selected “10 seconds”, 17% selected the “2 seconds” and 66% selected “6 seconds” (see
figure 7).

Figure 7: Answers to question 4: “How much time does it take to react to a notification?”

Question 5: What can you do to protect yourself from hyperconnectivity?

For this question to be correct, trainees had to select “Train yourself to the adequate use of emails”,

“Arrange time for working without any distraction”, and “Adapt communication channels”. Group A had

a correct response rate of 71.4 % and Group B of 51.4 %.

Figure 8: Answers to question 5: What can you do to protect yourself from hyperconnectivity?
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In Group A, 33% selected “Adapt communication channels”, 33% selected “Arrange time to work

without any distraction” and 32% selected “Train yourself to the adequate use of emails. 1% selected

“Call your colleagues to work faster” and 1% selected “Optimise your work by working more and

longer” which are the incorrect answers (see figure 9).

In Group B, 31,5% selected “Adapt communication channels”, 32,6% selected “Arrange time to work
without any distraction” and 29,2% selected “Train yourself to the adequate use of emails. 4,5%
selected “Call your colleagues to work faster” and 2,2% selected “Optimise your work by working more
and longer” which are the incorrect answers (see figure 9).

Figure 9: Answers to question 5: What can you do to protect yourself from hyperconnectivity?
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Appendix C: Hot Survey - Satisfaction

Question 7: Are you interested in the subject of hyperconnectivity?

83% of Group A said they were already interested in the subject while 94% of Group B said they were

already interested in the subject.

Figure 10: Answers to question 7: Are you interested in the subject of hyperconnectivity?

Question 8: Do you feel like you have learnt something?

97% of Group A said they felt like they had learnt something during the training course. 94% of Group B
said  they felt like they had learnt something during the training course.

Figure 11: Answers to question 8: Do you feel like you have learnt something?

Question 9: Did you feel in charge of your own training?

Group A gave a grade of 4.06/5 for feeling in charge of their own training.
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Group B gave a grade of 3.57/5 for feeling in charge of their own training.

Question 10: Have the learning objectives been achieved?

100% of Group A said that the training course’s learning objectives had been reached versus 83%for
Group B.

Figure 12: Answers to question 10: Have the learning objectives been achieved?

Question 11: Do you plan on applying the tips you have learnt?

88.6% of Group A said they intend to apply the newly acquired knowledge in their daily lives against
100% of Group B.

Figure 13: Answers to question 7: Have the learning objectives been achieved?
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Appendix D: Hot Survey - Group A

Since Group A received the action-oriented module (MA), we asked two specific questions about their
module.

Question 12: Did the various interactions throughout the module help assimilate the content better?

69% of Group A declared that the various interactions helped them assimilate the content better and
31% declared that it probably did.

Figure 14: Answers to question 12: Did the various interactions throughout the module help assimilate the
content better?

Question 13: Which activities did you prefer?

The trainees were asked to select the actions they had preferred. The following pie chart shows the
response rate by actions.

Figure 15: Answers to question 13: Which activities did you prefer?
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Appendix E: Cold Survey - Quiz

This quiz was done three weeks after the training course. There were a total of 47 respondents (Group
A: 25, Group B: 22).

Question 1: What is hyperconnectivity?

For this question, one person from each Group answered incorrectly. The rest of the trainees answered
correctly.

Figure 16: Answers to question 1: What is hyperconnectivity?

Question 2: How does hyperconnectivity translate into the work environment?

52% of Group A answered correctly against 54.5% for Group B.

Figure 17: Answers to question 2: How does hyperconnectivity translate into the work environment?
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In Group A, 33.3.% selected “By the employees’ drop of performance”, 38,6% selected “By the
connection of employees outside of work hours” and 28,1% selected “By the reception and the sending
of many emails” (see figure 18).

In Group B, 31.1% selected “By the employees’ drop of performance”, 35,8% selected “By the
connection of employees outside of work hours” and 32,1% selected “By the reception and the sending
of many emails” (see figure 18).

Figure 18: Answers to question 2: How does hyperconnectivity translate into the work environment?

Question 3: What percentage of the population manages to keep the same level of performance
while multitasking?

20% of Group A answered correctly against 27.3% for Group B.

Figure 19: Answers to question 3: What percentage of the population manages to keep the same level of
performance while multitasking?

Question 4: How much time does it take to react to a notification?

24% of Group A answered correctly against 22.7% for Group B.

Figure 20: Answers to  question 4: How much time does it take to react to a notification?
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Question 5: What can you do to protect yourself from hyperconnectivity?

48% of Group A answered correctly against 59.1% for Group B.

Figure 21: Answers to question 5: What can you do to protect yourself from hyperconnectivity?

In Group A, 31,4% selected “Adapt communication channels”, 28,6% selected “Arrange time to work
without any distraction” and 32,9% selected “Train yourself to the adequate use of emails which are
the correct answers. 5,7% selected “Call your colleagues to work faster” and 1,4% selected “Optimise
your work by working more and longer'' which are the incorrect answers (see figure 22).

In Group B, 27,1% selected “Adapt communication channels”, 30% selected “Arrange time to work
without any distraction” and 31,4% selected “Train yourself to the adequate use of emails which are
the correct answers. 10% selected “Call your colleagues to work faster” and 1,4% selected “Optimise
your work by working more and longer'' which are the incorrect answers (see figure 22).

Figure 22: Answers to question 5: What can you do to protect yourself from hyperconnectivity
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Appendix F: Cold Survey - Behavior

Question 6: Did you change your behavior since completing the module?

32% of Group A said they changed their behavior against 36.4% for Group B.

Figure 23: Answers to question 6: Did you change your behavior since completing the module?

Question 7: Did the module help you protect yourself from hyperconnectivity?

68% of Group A said the module helped them protect themselves against hyperconnectivity against
68.2% for Group B.

Figure 24: Answers to question 7: Did the module help you protect yourself from hyperconnectivity?
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Question 8: Did the module help in improving the quality or efficiency of your work?

24% of Group A said the module helped in improving the quality or efficiency of their work against 50%
for Group B.

Figure 25: Answers to question 8: Did the module help in improving the quality or efficiency of your work?

Appendix G

Figure 27: The E-quality Framework, Masoumi D et al., 2021.
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