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Software packages for educational purposes are increasingly important for classroom use, because they are a
valuable way to motivate learning. However, the resources available on the market, with the designation of
educational software, often have dubious quality. This leads us to the constitution of a multidisciplinary team with
different competencies (Science Education, Educational Technology and Design) aiming the development of
educational software for teaching and learning environments and tools to properly evaluate the software quality.
The resource that was developed for this purpose is called Courseware Ser, - The Human Being and Natural
Resources. The system development was based on assumptions of the User Centered Design (UCD) and usability
of computerized teaching resources, including the evaluation central role throughout the development process.
Courseware Sere development was based on a rigorous evaluation process, based on finding answers related with
issues like the positive and/or negative perceptions and suggestions, from a technical and educational perspective
of experts, teachers and students. The answers gathered were used in order to improve the usability of this
resource.

In this paper we report the final results achieved in the software evaluation made by teachers of the 1% and 2™
basic education cycles. The evaluation concerned the software technical (software and user's manual) and
educational (guidelines for the Didactic Exploration — Teacher and guidelines of Records - Student/User) aspects.
With the data gathered and results achieved, it is possible to assess the usefulness of the end user’s evaluation of
educational resources and the quality of the courseware. This evaluation enables to improve aspects related with
the usability (navigation and interaction) and enables us to ensure the adequacy of the courseware to the target
educational level.

Keywords: educational software/webs, software evaluation, software development process, courseware
development, user centered-design.

1. Introduction

The lack of investment in research and development (R&D) in the teaching of Science [1], in particular to
Search for Education (SFE) [1, 2] and under the Education for Sustainable Development (ESD) [3,4], made us
realize the importance of conception and evaluation of socio-constructivist learning environments, including a
Courseware.

It was assumed that the exploration of these environments can lead to a change in the teaching process
teaching and learning of science stimulating, among others, the development of diverse skills, such as
autonomy, problem-solving and collaboration of users / students [5].

The concern above combined to exploit the educational potential of ICT and the lack of quality resources [6-
8] determined the organization of a multidisciplinary team, consisting of elements with various skills (Didactic
of Science (DS), Educational Technology (ET), Project Management, Design and Programming), for the
development of Courseware Ser, -The Human Being and the Natural Resources. The team was mainly
composed by members of the University of Aveiro in Portugal and Ludomedia - a software development
company.

After this brief introduction specifying the reasons that led to the development of Courseware Ser,, the paper
content is the following. Section 2 presents the educational resource with emphasis on its functionalities.

Section3 briefly presents the development methodology adopted. Section 4 analyses the results of the
resource’s first evaluation step made by teachers of the 1% and 2™ basic education cycles. Finally section 5
presents the paper conclusions and points out possible future work.

2. Courseware Sere

Courseware Ser, includes several types of software (simulations, inquiry, search,...) with educational activities
specified in the exploration guidelines. The activities are targeted at both teachers students (software users). The
software objectives are: to promote the understanding of the impact that the human activity has in the natural
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resources; to understand that the future of mankind will necessary imply a more responsible attitude towards the
currently used energy sources, mainly oil and forest resources. The courseware aims to approach the relationship
between human activity and exploitation of natural resources and the environmental, social and economic
consequences, of this exploitation.

The Courseware was designed to be used in the classroom, with students of 1** and 2" basic education cycles
(preferably from 8 years), particularly the 3° to 6° schooling years, with the guidance of their teachers, although
its exploration can be adapted to other levels of schooling, as well other contexts.

As an introduction to the didactic exploration of Courseware Sere, it is proposed to view an animation (top
left screen of Figure 1) in situations that appear problematic for the Human Being related to the depletion of
natural resources (centered on forest biomass and oil). The animation serves as a starting point to a phase of
problematization guiding of work research in regard to, for example, the use of natural energy resources or the
exploitation of simulations on the impact that the increase in population and the levels and patterns of
"consumption" of oil may have access to natural resources.

The resources of Courseware Sere, include: an educational software (version on CD-ROM and online, see at:
http://sere.ludomedia.pt), the guidelines for the Didactic Exploration — Teacher and the guidelines of Records
Sheet - Student/User and User Manual. The software online version allows accessing other resources, such as a
library. In the User Manual information related to screens navigation and icons used in the software can be
found.

The educational software is divided into two non sequential main phases: Phase 1 - Oil and Phase 2 — Forests.
The teacher/student can choose by which of the phases and activities he wants to start the exploration.

Fig.1 Courseware Ser, example screenshots

Regarding activities and for example, in some screens the user is led to reflect on where and how they used
natural resources (oil and forest), throughout a research process and making records in tables or graphs. The
screen of figure 1 containing a world map is an example of how are recorded the oil production or levels of
consumption that exist in various parts of the world.

Fig. 2 Guidelines for didactic exploration
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The guidelines were developed to support the operation of the software. In the guidelines for the Didactic
Exploration — Teacher different activities are proposed, structured as follows: 1) Activity Purpose; 2)
Exploration Context; 3) Exploration Methodology. The guidelines for students are composed mainly of record
sheets.

3. Development process and methodology

The courseware development methodology used by the team sought to answer research questions related with
the implementation of user-centered software development methodologies.

Quality factors, such as, usability, the involvement of end users in various stages of development and
multidisciplinary teams, are some of the assumptions of the UCD that is the base of the development
methodology of Courseware Ser..

To reduce the development time and cost of, two of the main UCD disadvantages [9], the team chose to
involve the end users (teachers and students) only in the resource evaluation task. The resource (particular the
storyboard) was also subjected to evaluation by experts outside the team [5] which is considered essential,
regardless of the adopted methodology. Figure 1 synthesizes Courseware Ser. development process.
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Fig.3 Development process of Courseware
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Courseware Ser, development process includes four main steps:

- Step 1, Planning of educational guidelines: understand the achievement of a document by researchers in DS
and ET with the degree of education / public-target of resource, the themes and educational purposes, as well as
aspects related to architecture, navigation and the screen’s design of the resource, said above. This step also
included the trademark and patent registration, and, among others, agreements associated on copyright.

- Step 2, Storyboard design: brought up at this step are the preliminary ideas of educational activities and
disciplinary content, defined in the previous step, the aspects of software interaction, particularly the navigation
and interface, with the collaboration of a designer and a programmer of the company. How [10] or [11], it is
considered that the design of scenarios resulting from this step was essential to understand the context of use of
the resource and to represent some of the interactive situations of software.

- Step 3, Technical and educational conception: this step was divided into two sub-steps that held in
simultaneously. The technical part was composed by the software design and programming and the user guide
development. The educational part requested a specification in detail of aspects, beyond those already specified
in the storyboard, as the initial animation and guidelines for the teacher and student. During this task, the
multidisciplinary team tested and adjusted the content of the guidelines to the desired software screens’
exploration. This step involved the permanent collaboration of all team members.

- Evaluation step: aiming to assess both the resource and its development process, this step crosses all steps
above. At the end of step 2, the storyboard evaluation was performed by external elements to the
multidisciplinary team, namely: end users, teachers of the 1% basic education cycles, and researchers at ET and
DS. In addition to numerous internal evaluation and testing sessions of the resource, currently, the team is again
performing a new evaluation step, now focused on the Courseware first version as well as on the development
process.
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4. Survey results

At the end of step 3, the work of the multidisciplinary team focused on the technical and didactic evaluation of
the first Courseware Ser, version (available on the web http://sere.ludomedia.pt). The process involved mainly
teachers of the 1¥and 2™ basic education cycles.

To evaluate the first version of the courseware, the questionnaire has been implemented through the
organization of several workshops. The workshops were practical sessions with a maximum duration of 120
minutes, in which the teachers in groups of two to three elements had two activities to explore one of the
courseware phases. Each workshop included a group of potential heterogeneous users of the resource. The tool
consisted of 3 parts: the first part of the evaluation questionnaire is divided in two groups with closed questions
about the educational potential of Courseware Ser,: (a) the first list of issues related to user interaction with the
software; (b) the second concerns aspects on activities designed for didactic use. The second part is targeted at
open answers and aims to achieve a synthesis on the relevance and potential evaluation of educational
Courseware Sere. Finally, the third part, is seeking comments about the working session and evaluation tool.

The comments made by groups, during exploration, are recorded directly in online space mentioned above.

The first evaluation was performed using a group of 35 teachers. A simplified Likert scale was used for the
closed answer questions (1- Strongly disagree, 2 — Disagree, 3 — Agree, 4 - Strongly Agree, 5 — Don’t Know).

Graph 1 Results from three questions concerning technical aspects.

M The users (childs) can use the software alone or in pairs, with only a small help.

M The interface is intuitive appealing to metaphors known by the user

The lack of feedback during the activities exploration is appropriate

Strongly Disagree Disagree Agree Strongly Agree Don't Know

Concerning the technical aspects we decide to evaluate only the three questions displayed in graph 1- By the
analysis conducted most of the users (children) may use the software with only a small help. 74% of the
inquired teachers answered agree or strongly agree to this question. This result may be concerned with the fact
that the software contains mostly graphical elements similar to other programs that the students are used to use,
like, for example, PowerPoint or Microsoft word. This conclusion is emphasized by the fact that all students
answered that the interface is intuitive appealing to metaphors1previously known (57% answered “agree” and
43% answered “strongly agree to this question”).

Graph 2 Results from three questions concerning didactic aspects.

m Provide the development of various general skills by the student/user, suggested in the curriculum
M Are appropriate to the user's age
Facilitate the autonomous development of user's/student's skills
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! A metaphor in this context is a representation of something, like for example “X“being a symbol enabling to close a window.
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Another interesting result is that 51% of the teachers believe that the lack of automatic feedback during the
activities is appropriate. However, 11% of the teachers answered “Don’t know” to this question and thus more
tests seem to be needed to corroborate and further validate this conclusion.

In what concerns didactical aspects, 71% of the inquired completely agree and 29% agree that the software
activities enabled the student to gain the new competences suggested in the curriculum. 94% of the inquired
considered that the activities were appropriate to the student’s age. However, only 54% strongly agree that the
activities are adequate to the student’s age. The survey enabled us to conclude that most of the teachers believe
the resource enable the student to gain competences in a very autonomous way. 71% of the teachers answered
“strongly agree” to this question and the rest (29%) answered “agree”.

Courseware Ser, evaluation, in its generality was very positive. However in the open questions answers some
less positive remarks are made by some of the teachers:

e Some graphical elements are not very perceptive;

e  The interactivity of some screens should be increased;

e Some contents presented may be too complex for students of the first cycle;
e The vocabulary used may be difficult to understand for some students.

5. Conclusion and Future Work

In this paper development methodology of Courseware Ser. was briefly presented considering the UCD
assumptions on its development. This can make a difference in the educational resource quality and usability.

With the findings of the evaluation, we hope to further validate this assumption. The same data will also help
us to improve future versions of the courseware giving greater autonomy to the user (student) in the exploration
of the resource, as well as increasing its suitability to the same range age. Thus, we agree with Nielsen [12] that
the most basic and useful evaluation is carried out with end users (representative participants). The  evaluation
using the questionnaire above, provides a clear measure and objective user view about the suitability of the
software to their tasks [13], if done so contextualized in real conditions or very close to their environment use
and with representative elements end-users to whom it is intended.
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