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Abstract

Project Work, a student-centred methodology, involves several phases from the definition of the
research question to the evaluation of the project. This is not an easy methodology to use with
secondary school students as they are more familiar with teacher-centred approaches, which tend to
lead to a more passive learning style. The main goal of this study was to identify the students’
difficulties during the different phases of project work. It was conducted with a 10th year Biology and
Geology class consisting of 18 students, 5 boys and 13 girls, with ages between 15 and 16, in a
school in the district of Coimbra, in Central Portugal. The subject area being studied was the
interactions amongst geological substratum, soils and soil organisms. The students carried out field
and laboratory work and the results were presented in three meetings for young scientists. At the end
of the project, the students filled in a questionnaire that evaluated nine project work phases using a
five-point response scale ranging from “very easy” to “very difficult”. The phase identified as the most
difficult was “Organization of Information” followed by “Search for Information”, while the easiest was
“Group Organization” and “Collaborative Work”. The results revealed that students had difficulties with
searching and organizing information. This is possibly due to students not being careful with the
quality of both the information and the sources, but may also be because of their lack of practise in
writing and producing texts.

1. Introduction

Project work is a student-centred methodology, where students are actively involved in their own
learning process. In project work, students have to define a research question that will be analysed
and discussed using different approaches in order to obtain an answer. Project work is an intentional
and original activity with a specific goal that promotes the development of skills, such as autonomy,
initiative, creativity, critical thought and collaboration as it involves group work. However, it can
generate complexity and uncertainty among participants. Project work is characterized by the creation
of an end-product, for instance a presentation, an abstract, a poster or a three-dimensional model.
Project work also has a social approach, as a result of teamwork [6].

Project work is an important learning process in the curricula of primary and secondary Portuguese
education. From 2001 until 2010 the curriculum included, among other subjects, a non-subject called
“Area de Projecto-Project Area” [3; 4]. In Project Area, students carried out collaborative projects,
using the project work methodology [2; 10]. Project work can also be applied in different subjects [11]
and in an extracurricular context [8; 9]. Nevertheless, this is not an easy methodology to use and
requires more time to be implemented than others, special for young learners [6]. Furthermore,
secondary school students are more familiar with teacher-centred approaches, which tend to lead to a
more passive learning style. This study aims to identify the students’ difficulties during the different
phases of the project work.



2. Methodology

This study was carried out in a 135-minute once a week 10" year Biology and Geology class, with 18
students, 5 boys and 13 girls, aged between 15 and 16, during the 2010-2011 school year. The
students were organized into four groups, according to their interests and friendships. In order to
identify the students’ difficulties, we selected nine phases for assessment, based on their own project
work: 1) group organization; 2) research question definition; 3) search for information; 4) organization
of information; 5) strategy selection; 6) project implementation; 7) data analysis; 8) end- product
presentation; 9) collaborative work. At the end of the project, the students filled in a questionnaire in
which they assessed each phase using a five-point response scale ranging from “very easy” to “very
difficult”. The results are also compared with the observations of the teacher during the development
of the project work.

3. Results and discussion

Based on the results of the questionnaire, we calculated the mean and the standard deviation. The
highest mean reveals the most difficult phase, while the lowest mean revels the easiest phase. The
standard deviation shows the dispersion of a set of data from its mean. The students’ evaluation of the
project work phases, the mean (M) and the standard deviation (SD), calculated for each phase, are
presented in Table 1.

Table 1. Students’ evaluation of the project work phases and the meanzstandard deviation (SD)
values.

\seAiessment* 1 2 3 4 5 Mean *+ SD
Project ph&

Group organization 5** 7 2 3 1 23+1.2
Research question 7 7 4 2.8+0.8
definition

Search for information 8 4 6 2.940.9
Organization of 3 11 4 3.1+0.6
information

Strategy definition 8 8 1 1 2.7+0.8
Project implementation 11 3 3 1 2.7+0.9
Data analysis 7 8 3 2.8+0.7
End-produced 1 9 5 3 2.6+0.8
Presentation

Collaborative work 6 7 1 4 2.2+1.1

* Scale: 1 - very easy to 5 - very difficult
**- Number of answers

The phase with the highest mean (M = 3.1) was Organization of Information that and it also presented
the lowest standard deviation (SD = 0.6), which revealed an agreement among students. Another
difficult phase was Search of Information (M = 2.9; SD = 0.8). As was observed by the Project work
teacher, this is because students have difficulties in finding relevant information on the Internet. The
organization of the information can be difficult for young students and frequently can lead to Internet
plagiarism phenomena. There are several aspects that could contribute to these phenomena such as:
the highly accessible nature of internet information, websites without the author's name or a lack of
knowledge and clarity on the issue of citing internet sources [1]. For Scanlon & Neumann [12] “What is
not yet as clear is how these technologies [Internet] are shaping a new generation of students’



conception of what does and does not constitute fair use of the countless texts so readily available at
their desktops.” (p. 383). Nevertheless, it is essential to “teach them how to cite internet sources
properly and (...) explain the importance of protecting intellectual property rights.” (p. 34) [1]. In a
study, with Portuguese elementary school teachers, about the conceptualization of the Project Area
and the purposes of its implementation, the teachers pointed out as strengths, the development of
initiative, creativity, communication, teamwork and critical thinking. However, about the difficulties of
the implementation of Project Area, teachers report, among other things, the inability of students to
search for information [13]. Another difficulty, as was observed by the Project work teacher, is related
with oral and written communication in Science. When making the projects’ end products, students still
need to develop skills to communicate the results in the form of an abstract and/or a poster.

The phases which involved teamwork were the least difficult for the students: Collaborative work (M =
2.2; SD = 1.1) and Group organization (M = 2.3; SD = 1.2). In both phases, the majority of the
students found it very easy or easy, but some found it difficult (table 1). In order to calculate if there
exists a significant difference between the highest and the lowest mean, a two-sample t-test for
unequal variance and equal sample size was conducted. The highest mean (u = 3.056; o’ = 0.408)
was compared with lowest mean (u = 2.167; o’= 0.408) and there is a significant difference between
them (p = 0.008; t = 2.866; ty = 2.052).

Working in teams requires an effective collaboration between all members and sometimes this
harmony is not possible, as was observed by the Project work teacher. For this reason, the
organization of the groups can lead to conflict and difficulties, even when the students have organized
their own groups. This discrepancy among students in relation to teamwork was also detected in a
study with Portuguese higher education students. “Relationship problems between group members
and their natural conflicts were recorded for most students, but differently. Some saw this as a
disadvantage and others as a valuable learning.” (p. 1796) [7]. Another study, with Portuguese primary
school teachers and their students, revealed that group work is one of the most widely used learning
strategies by both teachers and students, however, “(...) it is necessary for teachers to have more in-
service education on how to develop it best.” (p. 449) [5] was emphasised. Although group work still
remains a difficulty for some Portuguese students, at different educational levels, this collaborative
learning strategy should be encouraged as it stimulates critical thinking and contributes to prepare
them for modern citizenship and work.

4. Conclusions

This study revealed that the main difficulties in project work are not related with its nature, but with the
skills common to other learning processes. One of these difficulties is related with researching
information (searching and organizing information). This is probably due to the fact that students are
not careful with the quality of both the information and the sources and, also, due to their lack of
practice writing and producing scientific texts. The literature also mentions the nature of Internet
information as a possible cause for the difficulties with internet research, which include high
accessibility and the lack of author’'s name explicit in websites. The phase identified as the least
difficult was Collaborative Work. Most of the participants classify this phase as “easy” or “very easy”.
The results are in accordance with other studies conducted with Portuguese students and show that
collaborative teamwork skills still needs to be developed in Portuguese Education in order to
successfully perform group work.
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