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Exploiting Distance Technology to Foster Experimental
Design as a Neglected Learning Objective
in Labwork in Chemistry

Cédric d’Ham,1,3 Erica de Vries,2 Isabelle Girault,1 and Patricia Marzin1

This paper deals with the design process of a remote laboratory for labwork in chemistry. In
particular, it focuses on the mutual dependency of theoretical conjectures about learning in
the experimental sciences and technological opportunities in creating learning environments.
The design process involves a detailed analysis of the expert task and knowledge, e.g., spec-
trophotometry as a method for the determination of the concentration of a compound in a
solution. In so doing, modifications in transposing tasks and knowledge to the learning situ-
ation can be monitored. The remote laboratory is described, as well as the specific features
that alter the degree of fidelity of the learning situation in comparison with the expert one. It
is conjectured that these alterations might represent actual benefits for learning.
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INTRODUCTION

Nowadays, numerous learning environments are
proposed and developed, which involve some appli-
cation of Information and Communication Technol-
ogy (ICT). The design of such computer-supported
learning environments can be characterized as ei-
ther technology-driven or theory-driven. On the one
hand, technological progress influences the design
of learning environments through the availability of
new tools and techniques. On the other hand, ad-
vances in learning theory show the way to new roles
and possible uses of technology for learning. Both
technology- and theory-driven development of learn-
ing environments tend to result in some adaptation
of the expert domain knowledge and tasks that are
the goal of the teaching. The general process of turn-
ing domain knowledge into an object of teaching
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has been called didactical transposition (Chevallard,
1985), and more specifically, it has been coined
computational transposition (Balacheff, 1996) when
it comes to design learning environments involv-
ing ICT. Computational transposition is the process
which leads to the specification and the implemen-
tation of the knowledge model, i.e., adapting domain
knowledge and tasks requires effort in order to fit the
constraints of symbolic representation and computa-
tion imposed by the computer. On the other hand,
the computer also allows new ways of manipulating
representations, and these opportunities, in combi-
nation with knowledge from studies of expert tasks,
should inform the design of new learning environ-
ments (see also Kozma et al., 2000).

The current paper focuses on this mutual de-
pendency of theoretical conjectures and technologi-
cal opportunities in the particular case of the design
of a remote laboratory for labwork in chemistry.

ICT for Labwork in the Experimental Sciences

The literature shows a proliferation of com-
puter programs for learning in the experimental
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sciences. Theories, concepts, laws, and phenomena
in chemistry and physics can be presented and ex-
plained, but also documented, illustrated, modeled,
depicted, etc. using a variety of computer programs
and displays. A number of different theoretical
frameworks on learning constitute the foundations
of such environments (see de Vries, 2003, for an
overview). More specifically, regarding labwork
in the experimental sciences, such environments
include systems providing access to animations,
simulations, pre-recorded experimental data, and
remote experimental devices. Trgalová (2003) pro-
poses a categorization based on two criteria, i.e.,
the nature of experimental data and the degree
of user control. Animations and simulations deal
with simulated data, no real experiments are carried
out, but the results of fictitious experiments are
presented to the students. In the case of simulations,
the learner can vary the value of input variables
and observe the outcomes in terms of output vari-
ables. This type of computer programs is used to
encourage discovery learning, i.e., students them-
selves discover the laws of a domain by carrying
out virtual experiments on a model of that domain
(de Jong and van Joolingen, 1998). Animations do
not allow such a high degree of user control; they
merely present dynamic illustrations of laws and/or
phenomena. Pre-recorded experimental data and
remote experimental devices deal with data obtained
from real experiments. They differ in the time of
data collection; the former data are pre-recorded,
whereas the latter are real-time collected. In addi-
tion, real-time collected data differ in the degree of
user control (Trgalová, 2003) as follows: none (re-
mote sensing devices), limited (simple remote
operation devices), or full (remote laboratory). The
appropriateness of each of these technologies for
learning should be gaged in reference to pedagogical
objectives.

Technology-Induced Changes in Learning
Contexts, Tasks, and Knowledge

Although remote laboratories dedicated to
chemistry experiments may provide almost full stu-
dent control via the Internet, such as, for example,
Senese et al. (2000) or Cooper et al. (2002), students
are often only allowed to control the parameters of a
pre-designed experiment. Students in the latter sit-
uation are not expected to actually design the ex-
periment, although it is in fact an essential subtask

of a chemist to consider several alternative exper-
imental settings. Moreover, the use of ICT might
change the nature of labwork in chemistry in a num-
ber of other non-trivial ways. For example, tasks
may either be formalized or remain implicit, ma-
nipulations can be taken over by a robot, students
may or may not decide on the material used, secu-
rity norms may be imposed by the system, etc. Still
other aspects involve the educational setting, for ex-
ample, an artificial tutor might take over the role
of the teacher, a robot might manipulate and carry
out the experiment instead of the students them-
selves, the pedagogical strategy of the artificial tutor
can be programmed to provide help or not. In order
to control such technology-driven changes, a more
systematic approach is needed that first analyzes do-
main tasks and knowledge, and then studies how they
change in the process of implementing components
of the learning environment. The adaptation of do-
main tasks and knowledge can then be monitored so
as to produce presumably positive changes instead
of mere arbitrary or even negative changes. One
of our goals in designing the remote laboratory is,
therefore, to coordinate and monitor modifications
and adaptations of the expert domain knowledge and
tasks.

The second section presents a review of the
literature showing how the subtask of experimen-
tal design is often neglected in teaching practices
to the advantage of other subtasks, such as carry-
ing out an experiment, analyzing data, etc. In con-
trast, our approach entails proposing a starting ques-
tion and making the learner focus on the design of
the experimental protocol that allows for data col-
lection and finding an answer. The activity of de-
signing a protocol is likely to produce a confronta-
tion between theory, problem, and experiment. This
confrontation is an important way to encourage stu-
dents to construct meaning and to acquire knowledge
that can be reinvested in practical work. The third
section then presents the design of Educaffix.net, a
system that exploits the features of a remote labo-
ratory for focusing on experimental design. This in-
cludes the systematic analysis of domain tasks and
concepts in labwork in chemistry that guided the de-
sign process. A specific set of domain concepts is
presented: the determination of the concentration of
a solution with the help of photometry. In the fourth
section, specific technology-based features will be
highlighted in comparison with the expert situation.
The paper concludes with perspectives for future
research.
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Table I. Learning Objectives for Labwork Sessions (Tiberghien et al., 2001)

Content
(1) Identify objects and phenomena and become familiar with them
(2) Learn a fact or facts
(3) Learn a concept
(4) Learn a relationship
(5) Learn a theory/model

Process
(6) Learn how to use a standard laboratory instrument or piece of apparatus
(7) Learn how to carry out a standard procedure
(8) Learn how to plan an investigation in order to address a specific question or problem
(9) Learn how to process data

(10) Learn how to use data to support a conclusion
(11) Learn how to communicate the results of their work

LABWORK IN SCIENCE EDUCATION

Practical work in a laboratory is essential for the
learner in experimental sciences because some spe-
cific learning objectives can only be met in this kind
of situation. According to Becu-Robinault (1997),
there are experiments for seeing a phenomenon,
experiments for introducing a concept, and experi-
ments for verifying a scientific law.

Multiple Pedagogical Objectives

Several studies classified the learning objectives
that teachers can associate with student labwork.
Table I shows a number of possible learning objec-
tives for labwork (Tiberghien et al., 2001).

For the purposes of the present paper, two ad-
ditional observations are necessary: the nature of ob-
jectives in the process category and the interdepen-
dency of objectives 7 and 8. Regarding the nature of
the objectives, it can be noticed that process objec-
tives are of two categories; some have a manual na-
ture. In particular, objective 6 in Table I concerns the
gestures that an expert chemist carries out in order
to do experiments, whereas the objectives 7 through
11 on the other hand are largely methodological and
concern a number of steps and their order for the
activities mentioned. Regarding the objectives 7 and
8, planning an investigation (objective 8) addition-
ally involves knowing how to apply a standard pro-
cedure (objective 7) or even how to design one. The
latter would involve learning the principles of a stan-
dard experimental procedure, which in itself might
be more content like.

Among the process objectives, Tiberghien et al.
(2001) showed that “Learn how to use a standard lab-
oratory instrument” is very common in chemistry in

the countries studied, whereas “Learn how to plan an
investigation to address a specific question or prob-
lem” is infrequent in chemistry. Furthermore, lab-
work sessions are usually found to be sequenced in
four phases corresponding to the following tasks:

• task 1: prepare/design the experiment;
• task 2: carry out the experiment (genuine

practical labwork);
• task 3: use the results to solve the scientific

question;
• task 4: communicate the results.

Although tasks 2 and 3 are constitutive of a lab-
work session and cannot be totally removed, task 4
is a general non-specific task. Thus, the main vari-
ables that can change the context of a labwork ses-
sion are related to task 1. The learning objectives as
shown in Table I are often preferentially present in
one selected task.

Impact of Teachers’ View on Science

The teacher, depending on his or her own per-
sonal view of experimental sciences, can empha-
size some selected tasks, while minimizing others.
In fact, teachers may adopt one of a variety of
different points of view of science. Novak (1988),
Orlandi (1991), and Desautel et al. (1993) studied
these novice and expert teachers’ images of science.
They found that teachers hold a view according to
which a scientific method is a linear and rational pro-
cess in the pursuit of the truth. They also showed
that a majority of teachers hold essentially positivist
views of the nature of knowledge and knowledge
production. These views are likely to influence teach-
ing about science and the objectives that can be met
in teacher-organized labwork sessions.
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Focusing on Experimental Design

Séré and Beney (1997) described and analyzed
intellectual activities of students in labwork activi-
ties; a majority of students were shown to call upon
other references than scientific theories to conduct
their experimental activities. Some of these refer-
ences, notably those that differ from the way in which
science operates, may contribute to the construction
of misconceptions about science. The general objec-
tive of learning in the experimental sciences, as pro-
posed by Darley (1996), is the ability for the students
to define procedures for testing hypotheses and/or
models initially proposed during a problem analysis
phase. Thus, students should be involved in situations
where they are novice researchers. Others (Arce and
Betancourt, 1997; Séré, 2002) also emphasized the
importance of the task of experimental design in a
learning context.

Since experimental design task is complex in it-
self, errors are very likely to occur especially in be-
ginners. Consequently, students are hardly ever al-
lowed to design their own experiment and then carry
it out with real chemicals and laboratory apparatus.
The study by Tiberghien et al. (2001) showed that the
most relevant learning objective in labwork (objec-
tive 8: to learn how to plan an investigation in or-
der to address a specific question or problem) was in
fact the least frequent process objective, it was men-
tioned in <15% of the sample studied. One of the
reasons could be that errors in experimental design
highly influence the actual labwork tasks 2 and 3. Er-
rors in the experimental procedure might create dan-
gerous situations during the experiment itself (task
2: doing an experiment). Moreover, even if the exe-
cution of the experiment does not give rise to prob-
lems in itself, problems are likely to occur when inter-
preting the results, e.g., in case of inconclusive data
(task 3: interpreting the results). Therefore, it seems
reasonable in a number of situations, to favor tasks 2
and 3 at the expense of experimental design (task 1).
Moreover, correct performance of tasks 2 and 3 are
considered of crucial importance in learning to ma-
nipulate (manual component) and in conceptualizing
about the domain (content knowledge component).

A Psychological Task Analysis
of Experimental Design

From an epistemological point of view, the task
of designing an experiment in order to answer a re-

search question is an important skill. Experimental
design is the main procedure for accumulating ev-
idence not only in the traditional science domains
(physics, chemistry, biology), but also in the social
sciences, such as in psychology. High quality exper-
imental design warrants validity and reliability of
the results. Experimental design as an expert task
in the social sciences has been studied by Schraa-
gen (1993). His theoretical task analysis shows two
important subgoals: (1) answer the research ques-
tion and (2) control sources of variance (Schraagen,
1993). These correspond to the main concerns to be
monitored during task performance. Although the
subgoals themselves are independent of the specific
domain of investigation, the input in terms of con-
tent heavily relies on domain knowledge, e.g., what
kinds of phenomena may cause error variance in a
particular domain. For example, in designing an ex-
periment on people’s preferences regarding the fla-
vor of different beverages, the administration proce-
dure for tasting several beverages one after the other
has to be designed so as to minimize carry-over ef-
fects. Equivalent problems can be found in other do-
mains, e.g., in a chemistry lab, reusing flasks poses
problems of polluted fluids. Different solutions will
be adopted in the different domains. In the psychol-
ogy domain, a solution would involve varying the
order in which the beverages are administered and
by giving something to eat in between beverages; in
the chemistry domain, a solution would involve rins-
ing flasks with the right liquid before (re)using them.
The construction of these different solutions to an ex-
perimental design problem is thus highly affected by
domain knowledge.

Experimental design also shows commonalities
with design processes in other domains (architecture,
mechanical design, etc.). These commonalities can
be illustrated by referring to the three defining char-
acteristics of design processes (e.g. de Vries, 1994).
First, design involves the construction of something
new as opposed to calculating a solution with the
help of an algorithm or copying an old solution to the
problem. In experimental design, existing paradigms,
procedures, or protocols can be reused, but they need
to be adapted to the specificities of each new situ-
ation. Second, design involves constructing a repre-
sentation or plans of something before it is manufac-
tured, e.g., the drawing of a house. In experimental
design, it is the procedure, e.g., a series of actions
to be executed, which is developed before actually
carrying it out. This means that there is a time lag
between planning and execution and consequences
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of actions will be difficult to foresee (delayed feed-
back). Third, design involves creating something that
fulfils some need and satisfies some requirements. In
experimental design, the main goal is to answer the
research question and to discard alternative expla-
nations for results found once the procedure is exe-
cuted. These features constitute some of the sources
of difficulty in experimental design processes.

In conclusion, experimental design is an impor-
tant but neglected activity in labwork. The current
paper aims at finding ways of encouraging experi-
mental design activities through the use of computer
networks. Although the present work does not focus
on direct learning gains, there are reasons to belief
that design activities in themselves may contribute to
learning (Hmelo et al., 2000). Design is thought to
force students to think about structural, functional,
and behavioral relationships between components of
complex systems such as the human respiratory sys-
tem. Similarly, experimental design in chemistry, be-
sides its intrinsic value, could also deepen students
understanding about chemical concepts, structures,
functions, and behaviors.

Educaffix.net: A REMOTE LABORATORY

This remote laboratory is implemented to help
students to design chemical experiments before per-
forming them. Here, the expert chemical knowl-
edge is first analyzed in order to implement the
course content, a tutor and also to structure and orga-
nize the student activities. A concept mapping tech-
nique (Giordan et al., 1986; Novak, 1988) is used
to categorize, connect, and display the relevant con-
cepts in a comprehensive way.

Domain Specific Content

It is very common in the field of chemistry
or biochemistry to deal with a solution in which a
compound needs to be quantified. For this purpose,
several methods can be used, such as conductime-
try, potentiometry, pH-metry, or spectrophotometry.
These are all physical measurement methods that
are appropriate in different situations. In Educaf-
fix.net, students have to determine the concentra-
tion of the E124 dye in a solution of grenadine syrup
by spectrophotometry. The chosen method, i.e., con-
struction of a calibration curve, is widely used in
chemistry. Learners have to resolve a technological

problem, and in order to succeed, they need to mobi-
lize chemistry knowledge to design the protocol, i.e.,
the procedure to be carried out in the specific con-
text determined by the question. The French chem-
istry curriculum describes this kind of experiment for
students enrolled in the last year of high school or in
first year of college.

Figure 1 shows the tasks (upper part) and con-
cepts (lower part) that play a role in the design and
execution of an experiment to determine the con-
centration of a substance in a solution with a spec-
trophotometer. Each subtask is relevant for either
one or both of the two main goals of experimen-
tal design: answer the question and control vari-
ance. For example, answering a research question
about the determination of a concentration may in-
volve the use of a spectrophotometer and a stan-
dard curve. Controlling variance involves optimally
choosing the values of a number of parameters in
the process (wavelength, reference solution, domain
of validity, etc.). In addition, the tasks vary in the
degree of requiring manual skill for their perfor-
mance. For example, in order to obtain very pre-
cise measurements, the flasks need to be rinsed with
the target solution. This subtask both needs to be
specified in the experimental design (methodologi-
cal component) and is essential once carrying out
the experiment (manual component). Other manual
components are present in the knowledge needed for
manipulating the spectrophotometer, diluting a so-
lution (changing its concentration) and homogeniz-
ing a solution. Although students need to acquire the
knowledge concerning these tasks, the actual manual
execution in Educaffix.net is taken over by the robot.
The relation between tasks and concepts is as follows:

• choose the wavelength for measurement by
looking at the absorbance spectrum of the tar-
get chemical compound and taking the one
that shows maximum absorbance of light;

• choose the reference solution by using the ad-
ditivity of absorbance spectra, i.e., taking the
target solution minus the target compound;

• choose the domain of validity according to
Beer Lambert law, i.e., within the range of val-
ues for which there exists a linear relation be-
tween concentration and absorbance;

• choose the standard, i.e., a solution with dif-
ferent concentrations of the target compound;

• rinse the equipment with the target solution in
order to avoid inadvertent changes in concen-
tration prior to measurement;
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Fig. 1. Relevant process and content knowledge. Arrows indicate that a task or concept is a pre-requisite to another
one, i.e., knowing about light is a pre-requisite to knowing about wavelength.

• homogenize the solution in order to avoid
measurement errors due to concentration
errors.

Pre-structuring into Four Stages
and Eight Elementary Steps

In order to structure the task of the learner, the
complete task of experimental design was divided
into four main stages. These stages define the gen-
eral method to be used: construction of a calibration
curve in order to compare the results of the unknown
sample to the standard. Other methods could have
been chosen, such as the use of a unique standard
solution to do the comparison or the direct determi-
nation of the E124 dye concentration by finding the
value of its absorption coefficient in the literature.
The four stages are the following:

• selection of chemical compounds;
• preparation of a series of standard solutions;
• construction of the calibration curve;
• determination of the concentration of E124 in

the grenadine syrup.

To design the experimental procedure, the
learner has to choose amongst eight elementary steps

and place them in a correct order in the note-
book. These steps correspond to technical proce-
dures that will be executed by the robot (i.e., record
a spectrum). In addition, the student has to think
about, calculate and/or choose the values of corre-
sponding parameters (i.e., choose the concentration
of the different solutions used to implement the stan-
dard curve). Eight actions are proposed and listed be-
low:

• select a chemical compound;
• consult a data safety sheet;
• prepare a solution by dilution;
• set the baseline of the spectrophotometer;
• record a spectrum;
• record an absorption measure;
• rinse;
• homogenize.

These actions were defined as general processes,
independent of materials, and may be reused in other
experimental situations. Each one is defined by a set
of parameters that have to be specified by the learner
before the action is recorded in the notebook. For
example, when choosing the action “prepare a solu-
tion by dilution,” the learner has to define the vol-
ume and the nature of the solution to be diluted,
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Fig. 2. Interface of the Educaffix.net system.

the total volume of the new solution and the nature
of the solvent used to dilute. Specifying the param-
eters requires the process knowledge as described
earlier.

The Feedback of the Artificial Tutor

Before the robot performs the experiment, the
procedure is checked and validated by a tutor. This
system automatically tests the validity of the proce-
dure according to the criteria mentioned as follows:
(i) Will the proposed procedure allow an adequate
answer to the research question? (ii) Does the proce-
dure allow sufficient control of sources of variance
so that the results will be significant? It has to be
noted that the learner has some latitude to choose
the actions and their parameters: there is not a sin-
gle procedure that will be positively recognized as the
right solution by the artificial tutor. However, differ-
ent procedures will produce results more or less easy
to interpret.

The feedback of the artificial tutor is given on
the student’s request and is separated into three lev-
els. It has the advantage to structure the answer a
teacher would give. A general level shows the degree
of completion for each of the four pre-defined stages

and details can be obtained for each stage. The sec-
ond level of feedback is the number and the type of
errors. The third level is the detailed description of
the error with direct access to the appropriate theory
part in the textbook. The artificial tutor does not pro-
pose a correction of the experimental procedure but
points out problems that then might be corrected by
the learner.

The Interface

The Figure 2 shows an English translation of
the Educaffix.net interface that is currently only
available in French. This interface is provided to the
student for designing the experimental procedure
and watching the experiment run. It is divided into
two parts. In the first part (on the right side), the
notebook where the student-designed experimental
procedure appears as a set of elementary steps cat-
egorized in the four pre-defined stages. Connected
to the notebook are the buttons dedicated to the
modification of its content: change the order of the
elementary steps, modify or suppress an elementary
step, print the experimental procedure or have
it checked by the artificial tutor. When the latter
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button is used, a box dedicated to the artificial tutor’s
feedback appears below the notebook.

In the second part (on the left side of the inter-
face), the learner can find the tools to build the ex-
perimental procedure and the panel to watch the ex-
periment running. Three window tabs can be seen:

• actions: elementary steps that can be chosen
by clicking on one of the eight icons;

• textbook: documents containing domain
knowledge;

• bench: allows watching the robot performing
the actions once the experiment starts

EXPERIMENTAL DESIGN IN Educaffix.net

In Educaffix.net, a number of features of the
setting naturally render experimental design more
salient than other common objectives of labwork.
These features are presented as follows.

Robot Reduces Importance of Gestures

A chemist makes gestures with arms and hands
to operate devices and to handle fluids. However, it is
not the handling of specific equipment, but the gath-
ering of specific data that is at focus here. Therefore,
the equipment used can as well be different from
the one used in a regular laboratory. For example,
in Educaffix.net, mixing of chemicals is done with a
diluting robot and precise supplies of liquid are ob-
tained with a syringe and needle instead of a gradu-
ated pipette, as a human chemist would do (Fig. 3).

Discrete Steps Replace Continuous
(Perception–Action) Monitoring

When preparing a solution by dilution, a human
chemist puts a known amount of concentrated so-
lution in a volumetric flask and then adds the right
amount of solvent by watching graduation marks
on the flask (and stops when the required volume
is reached). Transmission times would in fact make
this kind of perception–action monitoring very er-
ror prone, because of delays between student action
and the execution by the robot. Again, prevalence
is given to the content validity (amounts of fluid),
rather than resemblance to the real laboratory. The
technical solution adopted in Educaffix.net involves

Fig. 3. The needles of the robot not cited.

adding a known volume of solvent to a concentrated
solution instead of visually adjusting to the required
final volume.

Time Sharing Enforces Serial Task Performance

The robot can be used for one experiment at a
time. Therefore, the equipment has to be time shared
by the students such that when a learner is connected
to the remote laboratory, the equipment is not avail-
able for use by other students. This feature in fact
does mirror the reality of experiments in laboratories
involving expensive apparatus. The costs of carrying
out an experiment on the basis of an incorrect or im-
precise design are high. This feature of the setting
naturally enforces the construction of a high quality
experimental design before actually trying it out with
the apparatus.

System Performs Security Check

Any experiment in chemistry involves security
measures. Chemical compounds, even if they are not
dangerous in terms of chemical reactions, can lead
to problems. For example, water could damage elec-
trical apparatus and cause explosion. It would not
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be feasible for a teacher to simultaneously attend to
several students testing their experimental protocol.
In Educaffix.net, a security check is performed and
the system does not allow dangerous manipulations
(cf. putting 5 ml of liquid in a 2 ml container).

These four features make the learning situation
diverge from the real situation of expert chemist re-
searchers. In other words, they reduce the fidelity of
the learning situation (Alessi and Trolip, 1991). How-
ever, the same features might have a beneficial effect
on student activities and learning.

CONCLUSIONS AND FUTURE RESEARCH

This paper presents a system for concentrat-
ing students’ activities on experimental design as a
pre-laboratory preparation. The particular topic of
spectrophotometry and how to determine the con-
centration of a compound in a solution was ana-
lyzed in order to pay attention to technology-induced
changes when transposing expert knowledge and
tasks to the learning situation. The resulting system,
Educaffix.net, is a remote laboratory in which learn-
ers have to design an experiment, with the help of the
artificial tutor, before it is carried out by the distant
robot.

The design process is the result of a balance
between theoretical conjectures about learning with
ICT and technological opportunities of ICT. The
main pedagogical aims were maintained throughout
this process: students have to answer a question,
construct the experimental procedure themselves,
lookup theoretical references online, and check their
procedures by soliciting the artificial tutor. Likewise,
the study of actual student activities in the created
situation will have to deal with theoretical notions
about learning with technology and the influences of
technology. Such a study into the use of Educaffix.net
might reveal new issues to be considered in devel-
oping learning environments for labwork and allow
comparisons with other forms of student activity. For
example, Rollnick et al. (2001) worked on the effec-
tiveness of adequate student preparation before lab-
work. They asked students to write a synopsis of an
experiment: this implies an appreciation of the the-
ory underlying the experiment and a general view of
the procedure to be used. However, this procedure
also was shown to pose problems.

The use of Educaffix.net will be studied with
about a hundred students in high school from the
south east of France. Our aim is to study how the

students design their experiment. The hypotheses are
(i) that Educaffix.net will help students to design an
experiment linked to the specific problem at hand;
(ii) that the task of experimental design will help
students to understand the relations between exper-
imental procedures and the domain processes and
knowledge necessary to solve the problem; (iii) and
that students misconceptions will induce difficulties
and errors in the activity of designing the experiment.
The results of this study might inform theories of
learning with technology as well as the design of fu-
ture learning situations.
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