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ABSTRACT 

The use of resources making the modelling of the information possible 

has been increasing within the communication and education 

area. Animation is an example of multimedia solution used for 

learning. The goal of the present research is to develop educational 

animation for the staff involved in the work, making use of the lean  

construction conceptual base. The secondary goal is the development of an application, 

aiming to store the educational animation as proposed. In order to reach the expected 

objectives, a research was carried out in Civil Construction Teaching Institutions in five 

different states, based on the Design Science Research, developed in 5 phases. 

Instrumentation and data collection addressed the target audience and designers/developers 

searching evaluation, at first, the target public concerning knowledge/identification with the 

educational animation, within a second stage, it assessed the educational animation and the 

application developed. The review of literature pointed out that contemporary languages used 

in education motivate, involve, and aid learner's memorization, although few researches 

deepen within the subject. The present study is expected to contribute to similar areas, as well 

as to investigate through debates and correlated follow-ups. 
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1. INTRODUCTION  

Brazil needs to move forward, considering a mismatch between the presented education and 

the technological demands (FIESC 2017). Nowadays, technological means have been 

progressing concerning the transfer of knowledge, besides adding value to communication. In 

that context, the contemporary languages for education have been making use of resources 

with diverse media aiding the teaching/learning process, including animation. 

 

In civil construction, for sometime, there has been a rising need of knowledge recycling, 

pushing the rising search for training course in schools, entities, unions, partners at the 

construction industry, and even at the building site. Nevertheless, what seems to be shown is 

that many times there is a gap between knowledge and the job information, making it difficult 

for the learning process. 

 

Chiavenato (2010) believes the educational problem is one of the main responsible for the 

income concentration alerts to the crescent demand for more complete and qualified workers, 

and ends the argument stating that the unemployment rates are lower where the educational 

levels are higher.  

 

Despite the efforts to overcome the lack of quality in professional qualification, it is still 

considered insufficient, in analyzing the gap in the quality of the available worker, in relation 

to what would be considered ideal for a greater sectoral development (ABRAMAT, 2007). 

 

Brandenburg and Byrom (2006) argue that construction companies investing in human 

resource management strategies have achieved high levels of performance including high 

productivity, cost efficiency and overall company effectiveness.  

 

Oliveira (2010) presents reasons for investing in training, such as: increasing the employee 

commitment to work and to the company, reducing accidents at the construction site, 

increasing incomes and the quality of the services, and company survival capacities, and 

others.  

 

The Brazilian Program of Habitat Quality and Productivity - PBQP-H (2008) emphasizes the 

relevant social role of civil construction for its ability to reduce the housing deficit and agrees 

with the authors‟ view saying that the workforce training potentiates the generation of 

employment and income. It reinforces its argument by pointing to the call on the public 
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sector, articulating the entities, actions and training programs, and professional 

requalification, taking into account the specific needs of civil construction. 

 

The acknowledgement of the importance of professional qualification is one of the focuses 

addressed by the Lean philosophy thinking. The success of the management system is among 

other factors related to the qualification and valuation of the employee at work (KOSKELA, 

1992; SPEARS e BOWEN, 1999; POZZOBON et al., 2004; LIKER, 2005; MAY, 2007). 

 

The understanding of the need to invest in human resources training goes beyond the 

construction industry sector, covering several segments and it is a proven benefit to all 

involved. 

 

Informal learning is a development on the subject, and has been discussed in correlated 

research. Schulz and Rossnagel (2009) state that there is a growing interest in the subject in 

the workplace. The authors assert that within the cognitive psychology, informal learning can 

be seen as intentional or unintentional, the latter being characterized in case workers do not 

realize the learning behind the planned action.  

 

It is possible that reducing the pressure load on the learning process makes informal learning 

a lighter, and more relaxed option compared to the traditional method. The new forms of 

presentation support informal learning and therefore require attention and care.  

 

In that sense, Portugal (2014) affirms that it is fundamental to search for new models, 

methods and approaches capable of including contemporary languages in teaching, among 

them: multimedia, hypertext, audio, video, animation, among others providing meaningful 

information and creating pleasant experiences in the teaching/learning process. 

 

The relevance of the research goes beyond the competitiveness and success of the company 

management system, it is possible that the greatest contribution is based on the development 

of educational animation according to the needs of the workforce and the basis of lean 

construction, to assist the process. Hopefully, the use of contemporary languages can make it 

more attractive and then motivate the learner. 

 

Holland (2003), believes that audiovisual resources can be considered as a type of didactic 

communication process. According to the author, the objective is to use the resources as 
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complementary to facilitate the assimilation of the content, since those can activate the 

human senses in the aid of learning. 

 

Lowe and Boucheix (2008) argue that evidence shows the dynamic aspect of the animations 

can contribute to a more attractive effect for learning.  

 

Ploetzner and Lowe (2012) ensure that animations are increasingly applied in education 

intending to improve student understanding in both abstract processes and concepts involving 

change over space and time.  

 

It can be affirmed that, the carried out research brings to the construction workers some 

motivation to invest in the developed product, such as: a greater transparency of the 

processes, time optimization in the accomplishment of the services; the partial understanding 

of the constructive process and as a whole; the reduction of rework and even, the aid on 

decision making, since the previous reproduction of the work environment can be presented 

in the animation. 

 

More broadly, we can also mention: the incentive to improve communication at the site; 

reducing the risk of accidents; increased productivity; the greater autonomy of workers in the 

performance of their tasks; the quality of services, among other benefits. 

 

2. Educational Animation 

The animation can be described as the art of capturing a series of individual and continuous 

positions that, once played in a quick sequence, conveys the movement illusion. It can be 

used as educational material, contributing to the educational process (PATMORE, 2003). 

 

Animations can empower, facilitate, and engage the learner in learning situations (Ainsworth, 

2008). 

 

Para Patmore (2003) animation is the art of capturing a series of individual and continuous 

positions that, once played in a quick sequence, conveys the movement illusion. It consists of 

elements of syntax similar to those present in any other type of pictorial representation, 

painting, and visual information. For such reason, the analysis of graphical elements derived 

from heuristics, and guidelines of information design, and scientific visualization may enable 

new tools for the creation of educational material, contributing to the educational process. 
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Vygotsky (2001) states that cognition originates in motivation, but according to the author, it 

is not born spontaneously, it needs stimulation. 

 

In such context, Gondim et al. (2011) state that the use of animation stimulates cognitive 

processes, such as perception, memory, language, thought, and others, as well as producing a 

playful environment for the learning development. 

 

The authors state that animation enables the modeling of real events that temporarily evolve 

into abstract concepts. They draw attention to the interaction between user and system, 

achieved through the use of animation, since it is culturally perceived as a little formal 

language. 

 

Huhnt et al. (2010) believe that the basic mission of animation is to transmit the knowledge in 

such a way that the learner can use the teaching, where the application was foreseen. 

 

Xiangyu et al. (2013) reveal that animation is one of the media options used to produce 

Augmented Reality (AR). Although it is not the focus of this study, it is important to 

emphasize that discussions about the use of Virtual Reality (VR) in built environments have 

been increasing in researches in the field of architecture, engineering, construction, and such 

to help with issues such as planning, project, security, and risk operations training, and 

others. 

 

It is important to mention characteristics that differ from the commercial animation of the 

animation developed within the educational approach. Lowe et al. (2008) affirm that the 

animation consists of forms or elements that change with respect to time in a sequential and 

continuous way.  

 

Barbosa Júnior (2005) describes animation as art depending on technology and then, rely on 

resources of visual syntax, as well as drawing, and painting, but that aggregates audiovisual 

elements and, therefore, becomes a multimedia art that has the ability to tell stories and 

convey information. 

 

Gondim, Nunes and Gonçalves (2011) affirm that the use of animation stimulates cognitive 

processes, such as perception, memory, language, thought, and others. It produces a playful 

environment for class development and also enables the modeling of real events which 

temporarily evolve into abstract concepts. 
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For Clark and Lyons (2010), each area sees the animation from a different perspective 

resulting in a set of diverse knowledge required for its design.  

 

Mayer (2007) presents the TCAM (Cognitive Theory of Multimedia Learning) providing 

learning through multimedia, supplying animation construction instructions based on the 

information cognitive and perceptual question. Clark and Lyons (2010) also address 

cognitive, perceptual, visual factors, along with an analysis of the content nature to be turned 

into animation. 

 

Filatro (2008) states that animation can be thought of as a learning object, which requires a 

series of contextualized actions for such production and focuses on the issue of meaningful 

and contextualized learning. 

 

Alves (2017) contributes to the discussion by stating that animation has become a complex 

object requiring different knowledge and encompassing various contexts. Then, according to 

the author, a professional or even a single area of knowledge is not able to control the areas 

such material could potentially achieve. 

 

3. Educational Animation Development for civil construction 

Researches indicate that educational activities work as teaching help. As static images, the 

latter aggregate visual contents and interfaces with the advantages of time and movement 

setting and remain attractive, as well as having diverse elements such as sound, visual, and 

verbal language that can be set (LOWE, SCHNOTZ, 2008; AINSWORTH, 2008).  

 

Learning depends on the perception, the understanding of the interface and information, as 

well as on cognitive, social and cultural factors. Busarello et al. (2013) contributes to the 

discussion by drawing attention to the understanding of media as knowledge source, also as 

an object of study and a form of expression to qualify education, from a critical, creative and 

responsible perspective. 

 

Still as for the necessity of thinking about the media development, more precisely of the 

animation, focus of this inquiry, Alves and Battaiolla (2014) show that in view of the 

exposed, while focusing the content developed for such end, very often these objects do not 

consider the reception, interpretation, interaction, and assimilation of the content by the 

learners, in other words, do not take into account that this project can be thought on basis of 

that of studies in information design.  
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From the discussion above, the following item concerns the multimedia environments and the 

importance of its understanding for the animation development. 

 

3.1. Multimedia environment contribution   

Busarello and Ulbricht (2014) affirm that the current media consumption in the knowledge 

society is representative, significant, and justifiable by the emergence of media multiplatform 

that have been thought, rethought, and inserted in different scenarios, among which 

education. In such context, the EAD stands out, as it is appropriate to the characteristics 

desired to accommodate the current trends for education. 

 

According to the studies of Portugal (2014) for the development of a hypermedia didactic 

material entitled Design, Education, and Technology, it is important to consider some issues 

for the development of similar projects. The author points out four themes and sub-themes for 

educational hypermedia project orientations, namely: information design, interaction design, 

didactic concepts and hypermedia design. 

 

It is also important to conceptualize the term hypermedia, since it frequently appears in the 

assessed research. Gosciola (2004) claims to be "the set of means that allows simultaneous 

access to texts, images, and sounds in an interactive and non-linear way, making it possible to 

link media elements, control navigation itself, and even extract texts, images, and sounds 

sequence from which a personal version will be developed by the user". 

 

For Portugal (2014), multimedia is a tool capable of exploring the senses of sight, hearing, 

and touch, which enables the presentation of information in an effective and meaningful way. 

He adds that "in view of this context, greater attention is drawn to studies that have found that 

people remember 15% of what they listen to, 25% of what they see and 60% of what they 

interact with".  

 

Portugal (2013) states that, considering the educational aspects, video is a medium that can 

enhance teaching by its intrinsic characteristic of attracting attention and transmitting 

impressions. Complete reasoning by ensuring that it is exceptionally appropriate for teaching 

interpersonal skills, for the ability to show people in interaction.  

 

Moore and Kearsley (2007) state that the video can show the sequence of actions involved, 

which can explore „closes‟, slow or accelerated movement, and diverse perspectives.  
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The understanding of hypermedia design is quite relevant at this time, by the connection with 

the addressed theme, educational animation development for the construction workers. 

Alcoforado and Padilha (2011) add to the thinking, believing in the similarity between the 

process of building animation and the process of making films/videos. Although not definite, 

several authors agree that there are the following phases: (1) pre-production, (2) production, 

and (3) post-production. 

 

Then, the review of literature presents similar points between the video making and 

animation. Corroborating the discussion, Alves and Battaiola (2014) affirm that knowing 

syntax models can help in the construction of animated information, as well as aggregate 

values already used in the static environment. For the authors, those assumptions do not 

function exactly as a method, but as a model composed of points of reflection that aid the 

animation design, both in the analysis and throughout its improvement process, pointing out 

suitable ways of realizing such design. 

 

Alcoforado and Padilha (2011), when referring to the educational aspects of animation, 

affirm that there are a multitude of techniques that can be used in the classroom with 

students, but it is important to note that not all have the necessary knowledge to use such 

resources. Then, it is recommended that simpler techniques to be used, which do not require 

the use of advanced technological resources, since the main objective is not the technology 

itself, but its use as a facilitator of teaching/learning. 

 

Alves (2012) explains that the production of commercial animations counts on specialized 

professionals for each aspect of the production (narrative, script, illustration, animation), 

however, this fact does not always happen with the development teams of educational 

animations.  

 

The author warns that in many cases, in the design of educational animations, decisions are 

focused on the content presentation, based on the subjective knowledge and experience of the 

author responsible for the project (animator, teacher or animation and editing team). In this 

way, the process becomes variable and dependable on the repertoires of the developers, and 

they are not always able to do so. 

 

Barbosa Júnior (2005) points out, in brief, four phases for the generation of commercial 

animations: 1) conception and development; 2) pre-production; 3) production, and 4) post-
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production. The first and second phases of the process are characterized by the development 

of the story to be told. Then, history, requirements, goals, and graphic choices are set at that 

time. The third, and fourth are responsible for the execution of the planned decisions, the 

production. 

 

It is important to mention that this research focuses on the first phase of the animation 

production process. This phase is responsible for the decisions guiding the rest of the process. 

Then it is important to study the elements of the script for the design process. 

 

Clark and Lyons (2011) believe that learning occurs when new content is processed by 

working memory and then integrated into the learner's long-term memory.  

 

Alves (2017) emphasizes the importance of the information organization and the use of 

narrative structures for learning. The author completes the argument stating that in learning 

the use of narrative can aid in memorization and empathy with the taught content. 

 

The narrative describes building structures that characterize it and can assist developers in 

their design process. The studies related to discourse or narrative analysis were founded by 

several researchers who generated significant contributions to the area, the authors 

investigated elements and similar forms or categories of elements and forms that are found in 

the narratives. 

 

Alves (2017) performs in his review the selection of elements of the script, commonly found 

in correlated researches. Those are: theme, subject, message, space, time, action, structure, 

character, scene, cohesion and narrator.  

 

The author reorganizes in her research the elements presented in four modules, the first one 

dedicated to outlining the profile of the target audience. The other three modules form the 

elements that contribute to their script, they are: constructing of the narrative, structuring 

elements for the construction of the narrative, and element style for the narrative 

construction. 

 

Alves (2017) draws attention to the current linear model proposed for the construction of 

animations, since this is limited to the conception of information as a merely technical 

construction or, as a playful and even childlike construction not directed to the expectations 
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of the target audience. However, the author states that this will depend on who and how the 

animation is conducted. 

 

The model proposed by Alves (2017) sought to use participatory, collaborative and human-

centered design as the basis for the design of educational animations, characterized by a 

systemic and integrated view of the problem and the educational design in which the highest 

goal will always be student learning. 

 

The author emphasizes that, within the context, the designer creates the educational 

animation not only by the angle of the commercial animation production, but, understands its 

activity as something culturally and socially relevant, which encompasses ethics for its 

conception. 

 

4. Method and Analysis of Cases 

The use of knowledge in order to design/construct objects/artifacts for problem solving has 

been a concern of engineering (GOUVÊA DA COSTA; PINHEIRO DE LIMA, 2011). 

 

Simon (1996), reinforces the argument by stating that the research objectives, such as the 

design of artifacts with desired properties, has been the goal of engineering schools. 

 

Lacerda et al. (2013), affirms that the relevance of the produced knowledge and the tension in 

the theory-practice interface require a new focus in the research, which according to the 

authors, are research directed to the proposed project and that, in this way, better solutions to 

existing problems. 

 

The carried-out research chose the use of the Design Science Research method, since it is 

prescriptive. Then, knowledge is intended to provide an instruction, or hold a 

recommendation, since it explains or suggests how to act. 

 

For Vaishnavi and Kuechler (2009) the studied method can be described as a set of analytical 

techniques that enables the research development in several areas, particularly, in 

engineering. 

 

The Design Science/Design Science Research has matured as an approach, mainly in the 

Technology and Information Management area (TREMBLAY; HEVNER; BERNEDT, 

2010). 
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The correlated literature concerning the studied method presents different approaches to 

study performance using Design Science Research, however, they all have a scheme that 

briefly defines a phase where the problem is identified, another where solutions are proposed 

and developed, and finally to the evaluation of the proposal, so that the process can be 

completed. 

 

4.1. Research Steps 

The Design Science Research method has developed in five distinct phases. The first phase, 

the awareness, concerning the research delimitation and the awareness of the problem, 

followed by the choice of the participating institutions. It is important to point out that the 

review of literature came along with that particular phase, aiding to the necessary theory for 

the foundation of the research. 

 

The second phase, the suggestion, consists in the elaboration of the questionnaire and later in 

its application. At this moment, possible solutions were risen to reach the proposed research 

goal. Step 1 of data collection has become important here to understand the target audience 

and their desires, as well as to explore possibilities related to the approach of contemporary 

languages in teaching/learning, especially with regard to educational animation. Data analysis 

was then carried out to bring relevant information to the next phase. The review of literature 

of correlated themes helped the selection of the reference model used to construe the 

proposed objective.  

 

The third phase, the development, took place after the data analysis concerning the intended 

target audience, and also after the use of the reference model for the design of the educational 

animation. The cross reference of the information mentioned above and the conceptual basis 

of the lean construction, already summarized in the booklet of the lean construction, worked 

as a subsidy for the achievement of the main goal of this research, which proposes the 

development of a model of educational animation design for construction workers based on 

the lean construction. The execution of the second objective, the platform to keep the 

elaborated animations within the proposed model, and getting help at this research phase. 

 

The evaluation takes part in the fourth phase, in which the proposed model is assessed by the 

target audience, and also by the developers, the designers. Then, step 2 of data collection, 

occurs with the elaboration of the questionnaire, and later, its application to the target 



Santana and Jungles et al.            World Journal of Engineering Research and Technology 

 

 

 

www.wjert.org  

 

144 

audience and to the designers. It is noteworthy that two types of questionnaires were 

developed, since there are two different groups for evaluation of the proposed model.  

 

The fifth and final phase of the research is defined as completion, since the final evaluations 

have already been carried out to suggest improvements or to add important information that 

can be used by research on correlated topics.  

 

4.2. Cases 

The identities of the participating institutions involved in the research are mentioned, since 

none of them objected to the exposition. It is important to emphasize that no data that reveals 

the organizational structure will be revealed, since the questionnaires were applied with the 

objective of collecting information regarding the studied subject only, educational animation. 

Basically, the collections took place in two different institutions: Senai and the Instituto da 

Construção (Construction Institute). Five states took part in step 1 of the research: Santa 

Catarina, Amazonas, Espírito Santo, Rio Grande do Norte, and Piauí. Step 2 was restricted to 

the state of Santa Catarina. 

 

An individual analysis is performed for each educational institution, by using the selected 

data in the time of the research. Basically, the information collected expressed the 

knowledge, relevance, and openness of the targeted audience, and contemporary languages, 

but specifically, educational animation. At the last moment of the collection, in step 2, the 

goal was the evaluation of the proposed design model, developed by this research, then, the 

structuring of the script was evaluated. Finally, a general analysis of the results is presented, 

from the charts and comparative tables of the participating research institutions. 

 

The dynamics proposed for the application of the questionnaire to the target public can be 

described in two moments, shortly after the research, and the researcher presentation, in each 

institution part of the process, in this stage of data collection. 

 

The first moment is characterized by the presentation of the video chosen among the 

available media, towards construction workers, available on the social network known as 

YouTube. The choice of the video Safety at Work - Falls, relied on the availability in social 

media, by targeting the same target audience, by relevant content in the area and because it 

was produced by the Brazilian Chamber of Construction Industry - CBIC with the support of 
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the Social Service of the Industry - SESI to help and motivate workers to keep their eyes on 

construction safety. 

 

The second moment is characterized by the delivery of the questionnaire to the interviewees 

and their completion with the chosen alternatives, based on the watched animation. At the 

end of this stage, the questionnaires were collected for evaluation. Whenever possible, the 

photographic record was carried out in the physical space of the institution. 

 

It is worth noting that, in the other states that took part in the study, the procedures for 

collection remained unchanged, since this was a recommendation of the researcher to the 

professionals in charge of the data collection within this study stage. As for the professionals 

who assisted through the data collection, it was a group composed of colleagues, all 

graduated in civil engineering, holding masters and/or doctorate in the area. 

 

Table 1: Below, summarizes the general characteristics of the institutions taking part in 

the research. 

Sample  City/ interviewees Age Academic background 

1. Santa Catarina 

Construction 

Institute 

18 interviewees 

Florianópolis 

Predominantly males  

(1 female) 

18 to 56 years 

of age 

Practically 50% of the sample 

hold high school level. (both 

complete and incomplete) 

2. Amazonas 

SENAI/AM 

11 interviewees 

Parintins Male 

16 to 46 years 

of age 

Practically 85% of the sample 

hold high school level 

3. Piauí 

SENAI/PI 

16 interviewees 

Teresina Predominantly 

males (4 females) 

16 to 27 years 

of age 

100% of the sample hold 

incomplete high school level 

4. Espírito Santo 

Construction 

Institute 

09 interviewees 

Vitória Predominantly 

males (2 females) 

27 to 37 years 

of age 

Practically 70% of the sample 

hold complete high school level 

5. Rio G. do Norte 

SENAI/RN 

15 interviewees 

Natal Male 

18 to 21 years 

of age 

Practically 50% of the sample 

hold high school level. (both 

complete and incomplete). 

 

4.3. Data Collection Instruments  

The questions of the collection instrument, and the applied questionnaire are justified by the 

fact that all of them are related, in one way or another, to the addressed topic: educational 

animation. Then, in stage 1, the questions related to the understanding of the theme, 

educational animation, as well as its involvement with the target audience and how much is 

possible the understanding of teaching/learning with this medium of presentation of the 

information.  
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In step 2, questions were directed not only to the construction workers, but also to the 

designers/developers, in order to evaluate the proposed design.  

 

The application of the questionnaires was the means used to collect the data needed for the 

research. All carried out by researchers in the civil construction area, in the states in which 

they lived, at the time of the research. The data collections carried out in Santa Catarina, in 

stage 1, and 2, were applied by the researcher herself. 

 

Next, the step questionnaire is presented into three distinct parts, concerning the related 

themes to the profile of the interviewees, animation and education, presented content, and the 

use of mobile applications are discussed, according to Table 2 as follows.  

 

Table 2: Questionnaire – Step 1 (source: the author). 

Part 1 - Interviewee Profile 

Questions Answers 

1.Age          A: 

2.Academic Background 

a) () 6th to 9th grade incomplete 

b) () Primary School Complete 

c) () High School Complete 

d) ()  High School Incomplete 

e) () Higher Education Complete 

f) ()  Higher Education Incomplete 

3.Gender    
a) () Male 

b) () Female 

Part 2 - About Animation And Education 

4. Do you watch animations at home? 

a) ( ) Yes 

b) ( ) No 

Comment, if you wish: 

5. How often do you watch animations? 

a) ( ) every day 

b) ( ) a few times a week 

c) ( ) I don‟t watch it 

6. What kind of animation do you like? 

a) ( ) Comedy/ Humor  

b) ( ) Romance  

c) ( ) Action/adventure  

d) ( ) Drama 

e) ( ) Scientific fiction  

f) ( ) Others. Which? 

7. What do you like the most when watching animations? 

a) ( ) Scenery 

b) ( ) Characters 

c) ( ) Story 

d) ( ) Possibility of controlling the 

animation 

e) ( ) Jokes 

f) ( ) New world fantasies 

g) ( ) Impossible actions 
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h) ( ) Cartoon style 

i) ( ) What else? 

8. Have you ever watched an animation about Civil 

Construction? 

a) ( ) Yes 

b) ( ) No 

What was it about? 

9. Did you like to learn through animations?  

a) ( ) Yes 

b) ( ) No 

Why? 

Part 3 - Presented Content 

10. Did the presented content help you to better 

understand the subject: Occupational Safety? 

a) ( ) Not really (grade -1) 

b) ( ) A little bit (grade -2) 

c) ( ) In part      (grade -3) 

d) ( ) A lot        (grade -4) 

e) ( ) Definitely (grade -5) 

11.  Did the presented content make it clear the 

importance of using personal protective equipment 

(PPE)? 

12.  Did the presented content rise the need of respecting 

safety rules, including respect to worksite signs? 

13.   Did the presented content make it clear the 

importance of using collective protective equipment 

(CPE) 

14. Would recommend the animation you have watched 

to a friend? 

Part 4 – About The Use of Apps on The Cell Phone 

15. Have you ever used APPS on the cell phone? 

a) ( ) Yes. 

b) ( ) No 

Which? 

16.  What is your opinion on the use of cell phone APPS? 

a) ( ) I like using them 

b) ( ) I don‟t like using them 

c) ( ) I don‟t know how to use 

them 

17. What would you do if you could use an APP to help 

you on the Civil Construction activities?  

a) (  ) I would accept it 

b) ( ) I would refuse it 

c) ( ) I would not know how to use 

it 

Comment, if you wish: 

 

The dynamics of the questionnaire application in step 2 happened differently, since after the 

animation was presented, a time was set for answering the questionnaire. In total, there were 

3 animations presented, each one, more than once, so that the interviewees could better 

understand what was presented on the scene. Also, in step 2, a specific part was specifically 

directed to the design/developers, the part 4 of the questionnaire. At that moment, questions 

were asked regarding the developed application, the „apply lean‟. 

 

Next, the questionnaire in step 2 is presented, split into three distinct parts, concerning the 

themes related to: narrative construction, narrative elements, and style, and the application 

„apply lean‟, as shown in Table 3 below. 
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Table 3: Questionnaire – Step 2 (source: the author). 

Part 1 – Narrative Construction 

Animation 1 

 

1. Did the presented animation conveyed 

the main idea of the story: Perform the 

inspection of the materials, in order to 

help the company to always improve its 

services? 

a) ( ) Not really 

(grade -1) 

b) ( ) A little bit 

(grade -2) 

c) ( ) In part      

(grade -3) 

d) ( ) A lot        

(grade -4) 

e) ( ) Definitely 

(grade -5) 

2. Did the presented animation help to 

understand the importance of using 

materials under the specific patterns for 

each used material? 

3. Did the story images on the presented 

animation help to bolster the importance 

of checking the materials to be used and if 

they are under the regular patterns? 

Part 2 – Narrative Elements 

Animation 2 

 

4. Did the presented animation make it 

clear who the main story character is: the 

civil construction worker? 

a) ( ) Not really 

(grade -1) 

b) ( ) A little bit 

(grade -2) 

c) ( ) In part      

(grade -3) 

d) ( ) A lot        

(grade -4) 

e) ( ) Definitely 

(grade -5) 

5. Was the presented animation clear to 

emphasize the need of being open to 

perform various services? 

6. Did the presented animation show the 

basic movements of the character in 

performing the services: finishing, 

woodwork, and hydraulic services? 

Part 3 – Narrative Style 

Animation 3 

 

7. Did the presented animation show the 

scene performed by the character in a clear 

way: cement mortar production for a 

service. 

a) ( ) Not really 

(grade -1) 

b) ( ) A little bit 

(grade -2) 

c) ( ) In part      

(grade -3) 

d) ( ) A lot        

(grade -4) 

e) ( ) Definitely 

(grade -5) 

8. In the presented animation is it possible 

to identify the most important elements 

concerning the understanding of the scene: 

the main character (worksite worker) and 

the object he is using (cement mortar, and 

the trowel for the cement production)? 

Part 4 – APP – Apply Lean 

APP - Apply Lean 

9. Is the presented APP „Apply Lean‟ 

suggesting to construction workers the 

performance of good practices in the 

worksite? 

a) ( ) Not really 

(grade -1) 

b) ( ) A little bit 

(grade -2) 

c) ( ) In part      

(grade -3) 

d) ( ) A lot        

(grade -4) 

10. Is the presented APP „Apply Lean‟, 

taking the user to the main content in a 

quick and simple way, accessing home or 

the main menu? 
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11. Is the presented APP „Apply Lean‟ 

showing short texts, images, and 

animations that lead to a better 

understanding of the content: good 

practices tips for the Lean construction to 

be used by the worker every day at the 

worksite? 

e) ( ) Definitely 

(grade -5) 

 

4.4. General Analysis 

4.4.1. Questionnaire / Step 1 

Within the questionnaire applications in two stages, tables, and graphs were generated from 

the data collected in the institutions, and selected for the research. Table 4 below shows the 

percentage of responses obtained with the data collection from questionnaire 1, part 2 to 4. 

 

Table 4: Percentual collection –Questionnaire/ Step 1 (source: the author). 

Part 2 

 

Part 3 

Question 4 Question 11 

 
SC ES AM PI RN MEAN  SC ES AM PI RN MEAN 

A 72% 100% 91% 88% 93% 89% A 0% 0% 0% 0% 0% 0% 

B 28% 0% 9% 13% 7% 11% B 6% 0% 0% 0% 7% 2% 

       
C 0% 11% 0% 0% 7% 4% 

Question 5 D 39% 22% 45% 56% 47% 42% 

 
SC ES AM PI 55% 44% E 56% 67% 55% 44% 40% 52% 

A 0% 0% 18% 6% 7% 6%        

B 83% 33% 73% 81% 87% 71% Question 12 

C 17% 67% 9% 13% 7% 22%  SC ES AM PI RN MEAN 

       
A 0% 0% 0% 0% 0% 0% 

Question 6 B 6% 0% 0% 6% 7% 4% 

 
SC ES AM PI RN MEAN C 0% 0% 9% 0% 7% 3% 

A 44% 33% 45% 44% 40% 41% D 33% 56% 36% 63% 53% 48% 

B 0% 0% 0% 0% 0% 0% E 61% 44% 55% 31% 33% 45% 

C 44% 44% 55% 50% 40% 47%        

D 0% 0% 0% 0% 0% 0% Question 13 

E 6% 22% 0% 6% 0% 7%  SC ES AM PI RN MEAN 

F 6% 0% 0% 0% 20% 5% A 6% 0% 0% 0% 0% 1% 

       B 6% 0% 0% 0% 13% 4% 

Question 7 C 0% 0% 9% 19% 7% 7% 

 
SC ES AM PI RN MEAN D 22% 44% 36% 50% 47% 40% 

A 17% 0% 0% 13% 0% 6% E 67% 56% 55% 31% 33% 48% 

B 11% 33% 27% 31% 20% 25%        

C 56% 44% 27% 13% 53% 39% Question 14 

D 0% 0% 0% 0% 0% 0%  SC ES AM PI RN MEAN 

E 0% 0% 18% 0% 13% 6% A 0% 0% 0% 0% 0% 0% 
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F 6% 11% 0% 13% 0% 6% B 0% 0% 0% 13% 0% 3% 

G 6% 11% 18% 13% 7% 11% C 11% 11% 0% 19% 0% 8% 

H 0% 0% 0% 19% 7% 5% D 22% 33% 9% 31% 13% 22% 

I 6% 0% 9% 0% 0% 3% E 67% 56% 91% 38% 87% 67% 

              

Question 8 Part 4 

 SC ES AM PI RN MEAN Question 15 

A 44% 67% 64% 88% 67% 66%  SC ES AM PI RN MEAN 

B 56% 33% 36% 13% 33% 34% A 83% 78% 45% 88% 53% 69% 

       B 17% 22% 55% 13% 47% 31% 

Question 9        

 SC ES AM PI RN MEAN Question 16 

A 100% 100% 100% 100% 100% 100%  SC ES AM PI RN MEAN 

B 0% 0% 0% 0% 0% 0% A 89% 78% 55% 88% 87% 79% 

       
B 11% 11% 27% 6% 13% 14% 

Part 3 C 0% 11% 18% 6% 0% 7% 

Question 10        

 
SC ES AM PI RN MEAN Question 17 

A 0% 0% 0% 0% 0% 0%  SC ES AM PI RN MEAN 

B 6% 0% 9% 0% 7% 4% A 94% 89% 100% 100% 100% 97% 

C 22% 0% 18% 19% 20% 16% B 6% 11% 0% 0% 0% 3% 

D 33% 67% 27% 75% 47% 50%        

E 39% 33% 45% 6% 27% 30%        

 

It is generally perceived that educational animation can be used as an auxiliary tool in the 

teaching/learning process, according to the analysis of the report on the data collection. 

 

In the general state mean, 100% of the interviewees say they enjoyed learning from the 

animation and most of them affirm they have already seen animations focused on 

construction. Another finding is that most interviewees also watch animations or cartoons at 

home. 

 

As for the favorite animation style as stated by the interviewees are comedy/humor, and 

action/adventure. Fiction and other possibilities discussed follow those, as the favorite ones. 

 

Story and the possibility of controlling the situation are shown prominently, in analyzing 

what draws the attention of the interviewees when watching an animation. Impossible actions 

style follows up. In the last place are the scenario, the jokes, and the fantasies of new worlds.  

 

It is confirmed that the use of the APP is already a commonplace in the day to day for most 

interviewees. It was also observed that most of the interviewees were open to the possibility 
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of using an Application able to assist them in activities, and content related to civil 

construction. 

 

Most of the subjective responses in the questionnaire in step 1 showed interest in learning 

with animation. Among them, the following favorable arguments could be retrieved from it: 

"it‟s easier to understand", "animation is a safe form that hurts nobody", "it is more cheerful", 

among other answers. 

 

4.4.2. Questionnaire/ Step 2 

As a whole, the target audience was enthusiastic and interested in the subject in both steps of 

data collection, stage 1, and stage 2. The analysis of the individual reports showed that it 

could be influenced by the non-obligation of learning content at any given time.  

 

While evaluating step 2, it was noticed that when the need to respect the safety conditions, 

and the respect to the sign in the worksite was addressed, the topics were clear in the 

presented video, according to the interviewees. The content presented also helped to clarify 

the importance of the use of Collective Protection Equipment (EPC).  

 

In analyzing the construction of the narrative, most of the interviewees affirm that the 

presented animation has definitely helped a lot to the understanding of the subject: carrying 

out the material inspection, helping the company to improve its services constantly; clarifying 

the importance of using materials within the specific standards for each used material. 

 

As for the images that appeared during the story, the interviewees affirm that those helped to 

reaffirm the importance of checking on the materials that are to be used and still if they are 

within the regular standards. 

 

Regarding the narrative structure, most interviewees affirm they have definitely helped a lot, 

in understanding the content addressed: „who is the main character of the story‟ - the 

construction worker, the need to be open to the accomplishment of various services, and the 

basic movements of the character when performing the services of finishing, woodwork, and 

hydraulic services. 

 

In analyzing the narrative structure style, most interviewees affirm it has definitely helped a 

lot in understanding the content addressed: the scene performed by the character – mortar 

cement production for a service, and if it is possible to identify the most important elements 
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to the understanding of the scene: the main character (worker at the construction site) and the 

object that he is using (the wheel barrow for cement production). Figure 1 below presents the 

evaluation of the script elements, according to the target audience. 

 

 

Figure 1: Script elements evaluation – target audience (source: the author). 

 

The questions in part 4 of the questionnaire were evaluated only by the designers/developers, 

and are related to the Application Apply Lean. Figure 2 below presents the percentage of 

questionnaire responses applied to designers/developers. 

 

 

Figure 2: Performed approaches (source: the author). 
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As for the evaluation of the Application by the designers/developers, they claim the 

application Apply Lean definitely helped a lot in the retrieving of the main idea of the scene, 

the accomplishment of good practices in the construction site. 

 

The designers/developers claim that the Application Apply Lean helps in leading the user to 

the main content quickly and simply by accessing the main menu.  

 

Finally, the Application Apply Lean, according to designers/developers, interacts with short 

texts with images, and animations that help to better understand the content covered: lean 

good practice tips to be used by the construction worker in their day to day in the at the 

construction site. 

 

5. Script for the design of educational animation for the civil construction 

The understanding of the module structure of the reference model enables a greater fluidity 

for the design of the script, and finally, the development of the educational animation. As in 

the Alves model (2017), this research split into structure modules composing the script. 

Figure 3 below shows the scheme followed for the development of the educational animation 

design model towards the worker, in which the indicated numbering represents the 

delimitations of: 1) target audience; 2) narrative elements style; 3) narrative elements, and 4) 

construction or delimitation of the narrative 

 

 

Figure 3: Script design modules (source: Adapted from Alves, 2017). 

 

5.1. Target audience 

The target audience set for this research determined the choice of the theme, the subject, the 

space, the action, characteristics and archetype, etc. Therefore, basic needs were taken into 

account in order to create the character, and the content to be presented. 
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The texts are basically short, the scenario is basic, there are no elements not being used in the 

scene or that are not part of the content to be transmitted. 

 

The language is simple and colloquial. The movements are slow and discrete, but they help to 

realise what has been passed through the scene, emphasize what should be the main focus.  

 

The character is a characterization of the construction site worker, from a simple drawing, but 

with striking expressions. 

 

Module 1, shown in the figure above, has not been described in the reference module, since it 

can vary, depending on the direction. Thus, Table 5 below summarizes and highlights some 

of the points that appear in the description of the target public, according to the analysis of 

the data collection carried out in educational institutions focused on civil construction. 

 

Table 5: Target audience (source: the author). 

Target Audience 

Age 15 to 62 years  

Gender Predominantly male. 

Favorite styles Comedy, action, and scientific fiction. 

Preference in 

watching animation 

Scenery, character, story, fantasies of new worlds, and 

impossible actions. 

Content  The principles of the Lean construction. 

Language applied Coloquial/informal. 

Motivacional elements 

External motivation – to know a little bit more of the work 

environment and the services and used tools.  

Internal motivation – desire to a greater satisfaction at work, self-

esteem, suggestions to a better quality of life, leisure/pleasure. 

 

The above description is fundamentally important in building a product that can achieve the 

real desires of the target audience. In this way, knowing the preferences, the motivations, the 

age group and limitations, among other things, it is possible to reach the proposed goals. 

 

5.2. Narrative construction 

For the narrative construction a presentation of the general view of the theme was necessary, 

including the space and the time where the scenes would happen. Then, Table 6, below, 

reports every necessary point for the narrative construction, describing the six elements for its 

definition. They are: theme, subject, message, space, time, and action. 
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Table 6: Narrative construction (source: Adapted from Alves, 2017). 

 

Theme Subject Message 

What is the story 

about? 

How does the theme is shown 

and developed? 

What is the conclusion one can retrieve 

from the story? 

The story talks 

about the day-to-

day routine of the 

worker in the 

construction site, 

and his daily 

actions. 

At each scene, it is possible to 

focus on the worker‟s action, 

who consciously performs it 

(whether in the execution of a 

task, in the use of a work tool, 

in the exchange of experience 

with a colleague, among 

others). 

It is possible to carry out actions focused 

on the principles of lean construction in 

day-to-day work. 

Space Time Action 

Where? (story 

place/environment) 

What is the time of the 

action? 

Structure of the actions and the events 

designing the scenes? 

The scenery is a 

regular day in a 

civil construction 

site. 

The story takes place 

nowadays. It corresponds to a 

working day. 

The physical action will be expressed by 

the correct execution of each service, 

considering the studies of the ergonomics 

for the accomplishment of the tasks. 

The emotional action describes a positive 

character constantly motivated to learn. 

 

5.3. Elements to the narrative construction 

The element structure for the narrative construction was described as a set of forms or 

elements composing the script. Then, an event selection from the character‟s life was 

approached. Table 7, below, describes each point for structuring the elements for the 

construction of such narrative, describing the three elements for definition. They are: 

structure, character, and scenes. 

 

Table 7: Elements for the narrative construction (source: Adapted from Alves (2017)). 

Structure 

Definition 

Set of forms or elements composing the script, selection of events within the 

character’s life story composed as a strategic sequency to stimulate specific emotions. 

Plot 
How to use good practices to solve the day-to-day issues of the 

construction site using the basic principles of lean construction. 

Drama 
The worker is aware of his actions and seeks to perform good 

practices in the work environment. 

Acts 
The questioning as to the current action and the considered 

action satisfactory for a certain procedure. 

Conflicts 
What can I do to improve what I already do? What are the 

proved practices that I must follow? 

Turning point New knowledge to the performance of good practices. 

Story develoment The worker knows and performs what he learnt. 
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Climax 
The worker feels satisfied by practicing the action/thought that 

made his work even better. 

Side stories The worker passes on to his colleagues the new knowledge. 

Other developments 

(from the items) 

The employee is recognized for his or her performance in the 

service or attitude that has contributed to the improvement of 

the processes in the workplace. 

Character 

Definition: 

Acting or non-acting beings in the story, not necessarily humans. 

Roles 

Miguelito – Construction site worker (Protagonist) 

Master builder (Supporting role) 

Colleague (Supporting role) 

Function in the drama The main character is actively performing the drama. 

Kinds of characters The main character is the caricature of a middle-aged workman. 

Needs 

The character wants to know the best way to perform the 

services that are assigned to him, as well as to know the most 

appropriate tools for performing them. 

Characteristics 
Medium height, sharp curves, mustache, and striking 

expressions. 

Truth level 

The scenes depict real day-to-day situations of the construction 

site, but do not stick to the representation of the complementary 

scenario, only what is necessary for the transmission of the 

story‟s main message. 

Character motivation 
The character is motivated by his daily learning because he 

understands that he is the first client of the process. 

Evolution 
There was no significant evolution in the actions of the main 

character. 

Applied archetype 

structure 
Middle-aged man with habits from a traditional education. 

Conflicts 
How to keep healthy relationships in the workplace. Finding 

ways to develop in the work environment. 

Scenes 

Definition: 

An event in the story that presents the action with the conflict in a continuous time. 

Objects 
The tools and the specific scene of each service, at the 

construction site. 

Actions 
What generates each action carried out in practice, day-to-day, 

at the construction site. 

Speech design 
The lines almost do not exist, the expressions depict the 

message that the character wants to transmit. 

Texts and subtexts in the 

action 

The texts portray the actions considered as good practices, to be 

performed at the construction site 

Visual design 
The scenario is simple. We chose to portray only what was 

necessary to convey the main message of the scene. 

Size 

The events are fast, under short time, as they portray the 

everyday routine and emphasize what is already done and leads 

to continuous improvements. 

Plan and angle camera 

types 
To be defined with the team 
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Signatures To be defined with the team 

Index 
Use regular terms already used in the work environment (slang 

or regular words of the target audience) 

Scene sequence 
The scenes were divided according to the principle of the lean 

construction presented. 

Drama scenes 
Some scenes were exaggerated to draw the attention from the 

target audience. 

 

5.4. Element styles within the narrative construction 

The structuring of the element styles for the narrative construction was possible after the 

presentation of the writing form and elements that make the narrative attractive and also the 

presentation of the narrator, character responsible for telling the story. In the presented case, 

the main character is the construction worker. 

 

Table 8, below, describes each point for structuring the style of the elements for the narrative 

construction, describing the two elements for definition. They are: cohesion and narrator. 

 

Table 8: Element styles within the narrative construction (source: Adapted from Alves 

(2017). 

Cohesion 

Definition:  

Writing and element forms turning the narrative attractive. 

Anticipation of the 

outcome 
Not present 

Recurrent themes 
The construction site scenario (fences, tools, building materials, 

signs, PPE, among others). 

Repetion 
Repetition of the main character using the uniform and needed tools 

for each service. 

Contrasts 
Some drawings were represented out of the usual pattern, in order to 

draw attention to the main message of the scene. 

Unity Repetitions in the scenarios promoted the unity of the parties. 

Factors to success 
The relaxed approach, short duration, and simple language have come 

together to convey the main message of the story. 

Conection 
The verisimilitude between the told story and the reality, bring the 

target audience closer to the developed product, creating empathy. 

Clearness 

Short phrases and images all focused on the representation of 

necessary objects from which the combination conveyed clearness to 

the scenes.  

Narrator 

Definition: 

Character or being telling the story 

Type 

Selective omniscient narrator (third person): narrates the facts always 

with the concern of reporting opinions, thoughts, and impressions 

from one or more characters.  
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6. Application Apply Lean 

At the end of the process, an application was developed to store the educational animations 

developed for this research. The configuration of the application was made after considering 

the review of the literature and the proposed model for learning object development. Figure 4, 

below, shows the icon that appears in the application presentation. 

 

 
Figure 4: Apps icons (source: the author). 

 

In general, the application was designed to take Lean concepts into day-to-day civil 

construction and to help to apply Lean, Lean building principles to the work environment. 

The 11 principles of Lean construction were addressed sequentially, contemplating a brief 

explanation of each of them and presenting examples of Lean actions at the end. 

 

7. CONCLUSIONS  

With the popularization of technology as a teaching resource, there has been a need to 

develop solutions to meet the demand focusing on the use of contemporary languages for 

teaching/learning. 

 

It is generally perceived that educational animation can be used as an auxiliary tool in the 

teaching/learning process, according to the analysis of the data collection reports. 

 

In the general states average, 100% of the participants say they enjoyed learning from the use 

of animation and most of the interviewees affirm that they have already seen animation 

focused on construction. Another finding is that most interviewees already watch animations 

or cartoons at home. 

 

As for the favorite animation style the interviewees showed interest in comedy/humor and 

action/adventure. The fiction and other possibilities covered appear next, as the favorite style 

of the interviewees. 
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The story and the possibility of controlling the situation are shown prominently, when 

analyzing what draws the attention of the interviewees when they are watching an animation. 

Impossible actions come next. In the last place in the preference are the scenarios, the jokes, 

and the fantasies of new worlds. 

 

Most of the interviewees affirm that the questions addressed with the animated video (step 1 

of the collection) helped a lot or definitely help in the understanding of the content 

approached and they would indicate the video to a friend. 

 

Concerning the need to respect safety conditions and respect the signs at the working site, all 

made clear in the presented video, according to the interviewees. The presented content also 

helped to clarify the importance of the use of collective protection equipment (CPE).  

 

When analyzing the narrative construction, most of the interviewees affirm that the animation 

definitely helped a lot to the understanding of the subject: to inspect the materials to help the 

company to always improve its services; clarify the importance of using materials within the 

specific standards for each material used. 

 

In general, the target audience was enthusiastic and interested in the discussed subject, in 

both moments of data collection. Analysis of individual reports has shown that this may be 

influenced by the non-requirement to learn content at any given time. Most of the subjective 

responses in the questionnaire in step 1 were answered by demonstrating interest in learning 

with animations. Among them, the following favorable arguments could be presented: "it‟s 

easier to understand", "animation is a safe form hurts nobody", "it is more cheerful", among 

others. 

 

Then, the animation is expressed as an interesting and attractive alternative, from the point of 

view of the interviewees, to assist in the teaching/learning process in civil construction. 
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