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PREFACE

Dear Colleagues,

This book you hold in your hands is a publication composed by the
majority of the papers from the First International Conference on “ New
Developments in Science and Technology Education” NDSTE2014
(http://ndste2014.weebly.conm/), that was held in Corfu Island, in Greece,
from Thursday, May 29th, to Saturday, May 31st, 2014,

The conference was organized by the Educational Technology Lab
(ETL) of the National and Kapodistrian University of Athens (NKUA)
and Equipe de Recherche en Education Scientifique et Technologique
(EREST) de I’Université du Québec a Montréal (UQAM) in collaboration
with the non-profit organization Science View, under the auspices of the
Ministry of Education of Greece. It was structured around seven main
thematic axes as follow:

Modern Pedagogies in Science and Technology Education,

New Technologiesin Science and Technology Education,
Assessment in Science and Technology Education,

Teaching and Learning in the light of Inquiry learning Methods,
Neuroscience and Science Education,

Conceptual Understanding and Conceptual Change in Science and
Technology Education,

e |Interest, Attitude and Motivation in Science and Technology
Education

Science and technology education research not only concentrates on
the teaching of science concepts and addressing misconceptions that
learners may hold, but also as they co-evolve they examine and integrate
into their epistemologies innovative approaches such as Inquiry-Based
Science Learning that situates learning in authentic science practices. New
developments in science and technology education rely on a wide variety
of methods, borrowed from many other sciences such as computer science,
cognitive science, sociology and neurosciences.

A lot of studies indicate that students who use new technologies,
enlightened by new developments in science education, not only get better
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grades on exams, but also demonstrate better understanding. Constructing
and using scientific conceptual models are also necessary in order to reach
high levels of scientific literacy. Therefore, it is important for science
courses to be designed in ways that support and help students understand
the pivotal role of models in scientific episteme and of modeling in
scientific inquiry.

Research consistently indicates that information and communications
technology (ICT) has the potential to support education for knowledge age
skillsin two distinct but compatible ways. The first is through Exploratory
Learning Environments including games and simulations, which hold the
promise of making abstract ideas concrete and manipulable. In the last 10
years arelatively small number of breakthrough digital artifacts has been
produced for students to use expressive and exploratory tools that assist in
developing the learning of scientific and technological ideas. At the same
time, they have illustrated ways for students to adopt an enquiry scientific
stance to these subjects striving for rigor, insight and the ability to abstract
and generalize. A second way in which ICT can transform learning is
through computer supported learning dialogues as part of the Computer
Supported Collaborative Learning CSCL . Computer supported collaborative
tools have provided users with the means to engage in argumentation and
the possibility to acquire skillsin collectives in ways not possible before.

The key factor in shaping the quality of science education and
technology is assessment. During the last decade within the context of
educational reforms carried out in various countries around the world there
has been a tendency to focus on the outcomes from assessment practices.
So far, assessment has been often accumulative and generally conceived as
an end to itself and it is regarded to be the responsibility of the teacher to
adequately prepare students, apply assessment strategies and produce
reliable and valid information from assessment. The adoption of new
pedagogical theories has triggered a change of focus from assessment that
focuses solely on the acquisition of knowledge/learning (assessment of
learning) to assessment of the effective implementation of skillsin various
environments (assessment for learning), thus putting emphasis on the
cognitive procedure rather than the outcome.

Science and technology education research, influenced by inquiry-
based learning, not only concentrates on the teaching of science concepts
and addressing misconceptions that learners may hold, but aso
emphasizes how students learn and tries to find out ways to achieve better
learning. Inquiry-based learning is a widespread learning method being
embraced by many national educationa systems all over the world. It isa
highly-structured and thoughtfully designed-endeavour with the potential
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to increase engagement in knowledge inference processes and foster deep
access to cognitive aspects through the development of a hands-on,
research-based procedural task. It sets an instructional frame that bridges
the gap between the learning process and authentic scientific practices. As
an instructional process it extends and promotes the learning of studentsin
a way that addresses their interests while at the same time it facilitates a
visible representation of their thinking and learning.

Intuitive Science and Conceptual Change are very important in science
and technology education. Severa explanations to students representations
(or misconceptions, etc.) were given in the last decades by researchers in
science education. Students encounter difficulties in solving a wide range
of problems in science education. Some of these difficulties may stem
from intuitive interference of a salient (automatically/intuitively processed)
irrelevant variable with the formal/logical reasoning that is needed for the
handling of that is needed for the handling of the relevant variable. This
interference is reflected in students' erroneous responses to numerous
tasks in science education. New developments in this field are related to
the neuroeducation or to the neuroscience techniques.

Another important aspect is motivation. Many researches focus on how
to motivate students, boys and girls in science and technology and inspire
them to follow scientific careers. Specifically, during the last decade,
Europe and Canada have turned their attention to attracting young people
in science education and consequently in scientific careers. Despite
targeted strategies and policies that have been established for this purpose
and the significant importance of science for society, there continues to
appear reduced interest on the part of young people to follow this career
path, setting, thus, an increasing gap between the social demand and the
scientific expertise. Studying the factors that affect interest and attitude
and determine the choice about their professional future, the results show
that gender and discipline continue to remain key factors in shaping young
peopl€e' s stance as had previously emerged from the results of the Project
“Rose” and other projects.

The organizers,
Zacharoula Smyrnaiou
Martin Riopel
Menelaos Sotiriou






PART 1:

MODERN PEDAGOGIES IN SCIENCE
AND TECHNOLOGY EDUCATION



REFLEXIVE RETURN AND QUALITY
OF THE LANGUAGE USING INFORMATION
AND COMMUNICATION TECHNOLOGIES

MICHEL PRONOVOST
AND KATERINE DESLAURIERS

Abstract. The quality of the French language is a priority for all colleges
in Quebec. It has been highly studied, but this is the first time that science
and non-science students have been compared regarding their quality of
language. This study measures the effects of revision (auto correction and
rewriting) of texts written by science students and non-science students on
the perception of their capacity to improve at the language level by using
information and communication technologies. During the session, students
had to write three texts (the first one by hand and the others with a
computer). Teachers corrected the writings by indicating the mistakes.
Students then had to rework their texts using different tools, including
technological tools, and hand them back to their teachers who recorrected
them. The sample (n=148) was mainly composed of girls (64.9 %). It was
composed of students who were registered in a pre-university program
(46.9 % in science) that mainly speak French at home (73 %). The
majority of the students have access to language correction software at the
home (56.8 %). Science students consider themselves less competent in
using Antidote than those who are not in the sciences (t=5,594, p =, 000).
They thus use it less for the revision of their school work (t=4.643, p
=.000). Science students consider the comments of their professors more
useful than the other students (t=2.02, p=.044). They understand them
better (t=2.15, p=.032) and feel more capable of satisfying the
requirements of their professors (t=2.25, p=.025). Science students make
more mistakes in spelling (t=3.10, p=.002), grammar (t=3.30, p=.001),
punctuation (t=2.92, p=.004), syntax (t=7.20, p=.000), grammar of the
text (t=4.13, p=.000), vocabulary (t=1.86, p=.064) and specific
vocabulary mistakes (t=5.90, p=.000) than those who are not in science.
Although they had better marks in high school (t=5.38, p=.000) and a
better R score in college, students in science had no significant difference
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in French marks at high school than the others. At home, students use
virtual tools more than paper ones, even though they have access to them.
At the end of the session, the reflexive return on their works and the fact of
having been able to rework their texts brought them an overall vision of
the quality of their written French. Reflexive return allowed the students to
identify the strengths and the gaps that are specific errors in French, the
general quality of the contents of the text, and the precision and depth of
their ideas. We can conclude that when we give them the time and the
opportunity to review their texts, they get satisfaction from it and some
pleasure.

Keywords. Antidote, Correction, ICT, Quality of the language, Reflexive
Return, Word

1. Introduction

The quality of the French language is a priority for all colleges in
Quebec. Several strategies were put in place for the improvement of the
quality of the French language; however, recorrection has not been studied
in depth. We believe that it is a promising way to improve the quality of
the French language.

2. Theoretical Framework

Several research papers have had the study of the reading and writing
skills of collegians as a subject; others have analysed the effects of the
educational interventions of professors in the mastering of French [1, 2, 3,
4, 5], but few have concentrated on the metacognitive capacity of
autoreflection and autocorrection.

Correction

The time and energy that is dedicated by professors to the correction
and annotation of work has sense only if students take these remarks into
account [6] and if corrections are made in a terminal mode and
circumstantiated [7]. Formative assessment, partial correction, correction
by peers and autocorrection [8, 3] are activities which modify the practices
of teaching and learning related to writing.

Today, still, correction is made in a traditional way because it consists
of reading the copy and formulating written comments to students. These
corrections serve to note the weak points and sometimes the key points of
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the work as well as to justify the mark obtained by the student [9].
Furthermore, teachers who carry out the same correction several times and
a little bit mechanically tend to get stuck in automatic reactions, which, it
is necessary to say, are sometimes necessary for his “survival” during
intense periods of correction [10]. However, the correction generally
leaves both the teacher and student dissatisfied [11]. Teachers complain
about the arduousness of the task [12] and of the place occupied by
evaluation in teaching [13]. Students complain about the difficulty in
having to understand comments on the corrected copies and the extension
of the correction [14, 6].

A part of the problem is that almost all of the teachers have never
received training to correct [15, 12] because correction is traditionally
associated with the teacher’s job. The evaluative act is an intuitive act in
many ways [16] and many teachers still correct “instinctively”. This
absence of training does not allow the understanding of the nature of the
act of correcting [10, 17]. The Upper Council of Education [18] suggests
looking for means to ensure initial correction training for collegial teachers
and in-service training for teachers in practice.

Autocorrection and reflexive return

The difference between autocorrection and reflexive return, in the
correction of language, is mainly in the plan of the object of the correction
that is to be made, and of the object of reflection [19]. If the reflexive
return can be used for any learning, in an educational way, it demands
good supervision from the professor.

“We often speak about reflexive return as being the act by which the
metacognition becomes concrete and thus that it is included by the learner.
The reflection on its own work, its own manners to proceed and its own
ideas allows the learner to become aware of its models and its schemas of
thought. This awareness is important, because it favours the change and
the growth necessary for the learning.” [20].

The correction is aimed mostly at the linguistic code, at the written
language, and less often at the coherence, the fine and global logic of the
structure of the text, and the sense of the text. Thanks to reflexive return,
we can also make the students think about their global progress in French.
According to Segreto [20], these are the main characteristics that reflexive
return is aiming for:

e It is a continual process that takes place in a natural way, following the
realization of the works.
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e [t carries on a particular theme, such as a particular work, or on skills
in development.

e It is global because we can ask the students to summarize their work or
to give an overview.

o It gradually gets the students accustomed to asking themselves
significant questions.

e By means of the examples given by the teacher and by peers, it settles
down so that everyone uses a common vocabulary and builds strategies
together [20].

3. Research questions

We wanted to answer three research questions:
*  Which tools are used by students to improve their quality of
French?
* Do virtual tools improve the quality of French when compared to
traditional tools?
* Is the French quality of science students’ better than that of non-
science students’?

4. Methodology

The sample was composed of 148 college students in biology,
sociology or philosophy classes, aged between 16 and 19 years old.

They had to write three essays: the first one by hand in the classroom;
the second one at home with a computer and the tools of their choice; and
the third one at home, with the obligation of using virtual tools to correct
the language and of sending an electronic version to the teacher. These
essays were corrected and annotated by their teacher. Students then had to
do a recorrection (reflexive return) at home with the tools of their choice
for the first essay, at home with a computer and the tools of their choice
for the second essay, and in a computer laboratory with Antidote for the
third one. Students were asked which tools they used for recorrection.
Students in the science program were then compared with other students.

5. Results

The sample (n=148) was mainly composed of girls (64.9 %). It was
composed of students who are all registered in a pre-university program
and who mainly speak French at home (73.0 %). The majority of the
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students have access to language correction software at home (56.8 %) and
38.5 % of the students use a laptop computer in class.

Use of correction tools

The students in our sample use language correction software in their
general training courses especially (66.2 %). They use them less for their
specific training courses (47.3 %) and the least for their complementary
training courses (28.4 %).

Two thirds of the students said that they had used virtual language
correction tools before their arrival at college. The vast majority of
students (80.4 %) said that they often or always proceed to linguistic
revision during the writing of a text.

The girls (78.8 %) make linguistic revisions significantly more often
than the boys (63.5 %) (t = 3.553, p =.001). In comparison, regarding the
use of Antidote, which does not vary according to sex, the girls (80.2 %)
use the proof-reader for Word significantly more often than the boys (60.9
%) during the correction of their school work (t =4.013, p =.000).

Students proceed to the correction of their school work whether they
are long (93.3 %) or short (82.2 %). They also correct their letters (79.7 %)
but less so their e-mails (51.4 %) and comments on social media (45.5 %),
and they correct their texts messages the least (27.7 %).

Table 1 shows that science students are considered less competent in
using Antidote than those who are not in sciences (t=5.594, p <.001,
n°=0.18). They thus use it less for the revision of their school work
(t=4.643, p <.001, 1°=0.13).

Table 1. Auto evaluation of competence and frequency of use of
Antidote by science students (S) and non-science students (NS)
(n=147)

Mean
Gr. N (%) SD t P n2
Auto-evaluation of
competence in using 78 3215 28.23 5.595 <001 0.18
Antidote S 69 2560 29.24
Frequency of using NS 78 4573 3528
Antidote for school 4.643 <.001 0.13

work S 69 21.25 2857
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Strategies of revision

Students especially use proofreading (76.4 %) as the main strategy of
revision. They use no few paper tools (21.6 %) or virtual tools (17.6 %) in
the correction of their school work.

Table 2 presents the scores (%) of the use of tools to correct their
writing. The use of these tools corresponds to the context of the
evaluations (the first one being made in class, by hand, and the third in the
laboratory with Antidote). We notice that it is at home (writing 2) that the
students use virtual tools more than paper ones, and that paper tools were
used the most for the correction of writing 1, which was drafted by hand.
In writing 3, they were forced to use virtual tools.

Table 2. Frequency of use of paper and virtual tools during the
corrections of three writings (n=132)

Tool Writing 1 Writing 2 Writing 3
ools
Mean STDE Mean STDE Mean STDE
score score score
Paper 30.3 4.0 17.7 34 8.7 2.8
Virtual 29.5 4.0 50.0 4.5 98.0 1.4

Table 3. Frequency of mistakes per 900 words of three writings

Cat . Writing 1 Writing 2 Writing 3
ategories
g Mean STDE Mean STDE Mean STDE
score
Spelling 6.6 0.8 3.2 0.4 2.1 0.3
Grammar 6.7 0.7 5.9 0.7 43 0.6
Punctuation 1.9 0.3 1.1 0.2 1.5 0.2
Syntax 5.4 0.6 5.0 0.6 4.2 0.5
Text Grammar 4.2 0.5 2.6 0.3 2.1 0.3
Vocabulary 2.1 0.3 1.1 0.2 1.2 0.2
Specific
Vocabulary 2.0 0.3 1.9 0.2 1.7 0.3

Total Mistakes 28.9 35 20.8 2.6 17.1 2.4
Word Total 283.1 7.7 347.0 9.7 360.4 10.5
n 144 142 130
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In table 3, we observe a reduction in the total number of mistakes from
writing 1 (by hand, without tools) to writing 3 (in the laboratory, with
Word), particularly in spelling, grammar, the grammar of the text and the
vocabulary. By hand and without tools, students make more spelling
mistakes than with a computer. Their use also allows the reduction of the
number of mistakes in grammar, the grammar of the text and the
vocabulary. There is no difference for the punctuation, syntax and the
specific vocabulary, and this is true even when the last two writings were
made using a computer.

Table 4 shows that science students make many more mistakes than
non-science students (t=-7.21, p <.001, n°=0.29), even after recorrection
(t=-5.38, p <.001, n’=0.18). Effect size is quite important.

Table 4. Number of total mistakes by science students (S) and non-
science students (NS) (n=147)

Mean

Gr. N (%) SD t P 12
. NS 70 7.7 11.7 -
Total mistakes S 60 283 193 7.21 <.001 0.29
Total mistakes after NS 70 2.0 5.8
recorrection S 60 10.3 10.6 5.38 <001 0.18

Marks at high school

Students in science had better marks in high school (84.20%, SD =
5.92%) than non-science students (78.83%, SD = 5.67%) (t=5.38, p<.001,
1°=0.18). There was no significant difference in French marks at the high
school level between science and non-science students.

Language quality

Table 5 presents the percentage of mistakes that were corrected during
the recorrection. At home, during the recorrection of a handwritten text
(writing 1), students succeed especially in correcting mistakes in spelling
and punctuation; then, they corrected the grammar and vocabulary, and in
a smaller proportion, the syntax and the grammar of the text. During the
recorrection of the second writing (electronic text), on average, the
percentage of the correction of mistakes is lower than for the first writing,
except for specific vocabulary. Let us note that students made fewer
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mistakes in the second writing than in the first. Recorrection of the third
writing (electronic text corrected in the laboratory with Antidote) gave by
far the best rates of correction, except for the syntax and grammar of the
text. Students dedicated more time to recorrecting the last writing
(approximately 50 minutes) than to the others (approximately 30 minutes).

Table 5. Percentage of the correction of mistakes by category and by
writing during the recorrection

Writing 1 Writing 2 Writing 3

Categories
(%) () (%)
Spelling 72.4 61.5 86.1
Grammar 67.2 63.0 79.7
Punctuation 78.3 58.5 80.2
Syntax 52.3 54.4 39.8
Text Grammar 38.5 37.6 52.5
Vocabulary 66.0 56.0 66.2
Specific Vocabulary 60.4 67.5 76.1

In figure 1, the number of mistakes before and after recorrection is
compared for each category and for each piece of writing. As in the case
of the first correction by the teacher, the categories of spelling, grammar
and syntax are the weakest. We can say that on average, students corrected
at least half of their mistakes in all categories. It is always the categories of
the grammar of the text, syntax and vocabulary that would benefit by
being corrected more. It should be noted that the best level of recorrection
was realized in the laboratory, by using Antidote for a period of 50
minutes, and that on average, students said that they usually take no more
than 30 minutes to correct at home.

Table 6 presents the statistical differences, according to the students’
program (science or non-science), of the mistakes for writing 3 before its
recorrection. Science students systematically made more errors in the
identified categories than non-science students, except for vocabulary. The
categories where we find the most errors for the science students were
syntax and specific vocabulary. The effect size is quite important for
syntax.
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Table 6. Frequency of mistakes that where statistically significant

different according to program before recorrection for writing 3

Mistakes )
Categories N per 900 SD t p
words
Orthography ngs Zg ;; i:é 1o 003 007
Grammar I\;S Zg ég gg 3.;’0 .001 0.08
Punctuation I\éS Zg (2)3 ;;’ 2._92 004 0.06
o TR BB T
L SN U I
Vocablillary NSS Zg (1):2 ;; 5y 064 003
vomlary S 6035 41 ser 001 021

Table 7. Frequency of mistakes that where statistically significant
different according to program after recorrection for writing 3

Mistakes 5
Categories N per900 SD t p n
words

Orthography I\;S Zg 8:2 }:(3) 0ops 0470 0.00
Grammar I\és Zg ?:; ;:‘1‘ S s 0046 003
Punctuation NSS 28 8i }; 0.9_50 0.344 0.01
B I I RO
Voeabulary o 10 02 13 10613 000
Grammar of the text I\;S 28 % 223 ydq 0001 009
Specific vocabulary I\;S 28 8:8 (1):2 sass <001 013
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In table 7, we see that even after recorrection for writing 3, science
students still had more mistakes than non-science students in all
categories. Effect size is still important for syntax.

6. Discussion

Students preferred using virtual tools than traditional tools for
electronic texts and traditional tools for handwritten texts. Globally, they
make more mistakes when writing by hand than when using a computer.

Science students consider themselves to be less competent in the use of
the Antidote software for language correction. They use it less than non-
science students. They make more mistakes, particularly in grammar and
syntax, even though they had no significant difference in French marks at
high school.

The rewriting of text by students improved their quality of French but
also their methods of recorrection. This recorrection was made as much in
the structure as in the contents and not only in the linguistic code.
According to the students, the recorrection allowed them to detect errors
“not seen before” while identifying their gaps and by correcting errors of
inattention. “I now know what kind of mistakes I make most” said a
student. In brief, they mainly say: “We learn better by rewriting”.

Several people also noted that this rewriting allowed them to find
synonyms, to correct vocabulary and to check the correctness of the terms
used.

They said that they can also integrate the comments of their professors,
so they are then able to improve their understanding of the subject. They
think this would increase their marks.

Finally, reflexive return allowed students to identify the strengths and
gaps in their specific errors in French, improve the general quality of the
contents of their text, and add precision and depth to their ideas. It also
allowed student to get better marks.

We have suggested to the students that they diversify their correction
strategies more and choose them according to their efficiency. We also
advised them to learn to use the virtual tools well, to be concerned with a
global look at their text (reflexive return), and to plan more time to
recorrect before handing in their work to teachers.

For teachers, it is necessary to continue to offer students various
strategies of revision so that these can be put into practice in a personal
method so that the feedback can be more dynamic. All professors are
responsible, not only those teaching French literature, for the quality of
French.
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It is worth giving students time to recorrect mistakes and encourage
rewriting, even if it means improving the mark. It increases the students’
feeling of skill, allows them to learn from their mistakes, and encourages
reflexive return with regard to written texts.

Furthermore, this recorrection work gives students the time and
opportunity to take a step backward in order to identify their strengths and
linguistic weaknesses, choose the right words and learn from their errors.
All these elements improved, in a single session, the quality of the
language of our students, and gave them, they say, satisfaction in
reworking their texts that increased their feeling of skill at the linguistic
level.

7. Conclusion

For electronic texts, students preferred to use virtual tools than
traditional tools for improving their quality of French. We observed the
contrary for handwritten texts. The use of virtual tools does improve the
quality of French when compared to traditional tools. Students make fewer
mistakes with virtual tools. Non-science students’ quality of French was
better than that of science students, even though there was no significant
difference between marks in French in high school between those two
groups.
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