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Abstract: Tsaap-Notes and Elaastic are two web platforms designed to help teachers orchestrate formative assessment
sequences based on a two-votes approach. The second vote is carried out by students after they have had the
opportunity to compare their points of view. Elaastic has been designed with new requirements to improve
the Tsaap-Notes process: to shorten the number of phases in the process and to collect information on mis-
conceptions provided by students. These requirements have changed the process significantly: the students’
activities during the phase of confrontation of points of view of each process are substantially different. In this
paper we present the results of the comparison of the two processes on the basis of the same questions that
were asked by the same teachers either with Tsaap-Notes or with Elaastic in the same courses but in different
school years. The results indicate that there are no significant differences between the two processes regarding
the transitions between the first and second vote and the outcomes obtained by the students at the second vote.
These results encourage us to continue our research on Technology-Enhanced Formative Assessment using
the data collected by the Elaastic platform.

1 INTRODUCTION

Formative assessment has been identified has a key
factor to improve learning (Black and Wiliam, 1998;
Sadler, 1998; Bennett, 2011). The theory of formative
assessment described by Black & William highlights
strategies and activities that characterize formative as-
sessment sequences (Black and Wiliam, 2009). Sev-
eral technological platforms provide support for the
orchestration of formative assessment sequences dur-
ing face to face or distance courses. For example, Au-
dience Response Systems, allows the implementation
of different processes from most basic ones (simple
question-answers loop) to more complex ones, like
the Peer Instruction introduced by Mazur (Crouch and
Mazur, 2001), leveraging more or less strategies and
activities identified by Black and William. Today,
web platforms such as Kahoot! (Dellos, 2015), Poll
Everywhere (Sikarwar, 2015) and many others find
their place in classrooms where students can use their
own device to participate what Beatty and Gerace
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(2009) call Technology Enhanced Formative Assess-
ment (TEFA) activities. Spector et al. (2016) recom-
mend to ”support the development and deployment of
powerful formative assessment tools that align with
21st century skills especially in the areas of critical
thinking and inquiry- and problem-based learning”.

Tsaap-Notes and Elaastic are both web platforms
supporting complex formative assessment processes.
The process implemented in Tsaap-Notes (Pr1), de-
scribed in more details in section 2, has been de-
signed to (1) reflect strategies and activities described
by Black and Wiliam (2009) and (2) to collect the
best answers given by students in order to generate
revision tests with textual feedbacks (Silvestre et al.,
2015b). The process implemented in Elaastic (Pr2)
is a trial to improve the one implemented in Tsaap-
Notes. Pr2 was designed to match new requirements:
reducing the time of sequences driven by the tsaap-
notes process and allowing the teacher to collect more
information about misconceptions expressed by stu-
dents. To reach this goal, strong modifications on
¨Pr1 had been made including changes in students’
activities and core algorithms. We were then inter-
ested in the eventual side effects of such big changes



in the process. This lead us to the following research
questions :Do changes in Pr2 introduce differences in
terms of students’ behaviour and outcomes during the
activities orchestrated with elaastic ?

The paper is structured as follows: in section 2 we
present in depth each phase of both tsaap-notes and
elaastic processes and then highlight the differences
between the two processes. In section 3 we present
the method we used to address our research questions.
Section 4 describes the analyse we carried out on our
datasets and then, in section 5 we present and discuss
the obtained results. We end with conclusion and per-
spectives.

2 PROCESSES DESCRIPTION

2.1 Tsaap-Notes worflow

The process implemented in Tsaap-notes has been de-
signed to promote, in a context of mass education, the
strategies and activities characterizing a sequence of
formative evaluation identified by Black and Wiliam
(2009):

• sharing success criteria with learners;

• questioning the class;

• evaluation in the form of comments rather than
numerical scores;

• self-evaluation and peer-evaluation;

• the use of summative tests for formative use.

The process implemented in Tsaap-Notes is com-
posed of 4 phases. During the first phase, the students
answer a question asked by their teacher. This ques-
tion can be a closed-ended question or an open-ended
question. In the case of a closed question, the stu-
dents have an interface allowing them to provide a
written rationale to argue their choice. Students are
also asked to indicate a degree of confidence in their
answer using a 5-levels Likert scale.

When the teacher feels that enough students have
completed this first activity, the second phase is trig-
gered. Each student is then invited to study a ratio-
nale from another student. The presented rationale
comes from a student who expressed a high level of
confidence in a different choice. This confrontation
of points of view is anonymous: the student does not
know the author of the contradictory argument. Each
student then has an interface allowing him/her to sub-
mit a new answer. The student can then modify his
or her initial choice and argumentation. Figure 1 is a
screen capture of the second phase interface provided
by Tsaap-Notes for students.

The third phase consists of a peer evaluation: each
student is asked to give an assessment in the form of a
Likert scale at 5 levels on 3 explanations correspond-
ing to the correct answer. The aim of this phase is,
on the one hand, to provide a peer assessment activity
and, on the other hand, to identify the best arguments
proposed by the students so that the best evaluated
ones can be recycled in the form of textual feedback
in online revision tests (Silvestre et al., 2015b). The
last phase is devoted to the restitution of the results
and is an opportunity for the teacher to lead a discus-
sion with the students.

Tsaap-Notes has been used successfully in differ-
ent STEM courses (MSc of computer science, Un-
dergraduate Physics) to engage students and to put
them in reflexive postures in way observed by kind of
similar formative assessment processes like the Peer
Instruction one. The generated tests based on ques-
tions asked by the teacher and completed by textual
feedbacks coming from students were largely used:
more students actually played the generated tests than
the one participating in the original formative assess-
ments orchestrated with Tsaap-Notes (Silvestre et al.,
2015a).

In the rest of the paper, we are only interested
in closed-ended questions that quantitatively measure
the change of opinion between the first and second
phase.

2.2 Elaastic worflow

Elaastic is a derived application from Tsaap-Notes in
which the process has been altered to match some new
requirements: reducing the time of sequences driven
by the tsaap-notes process and allowing the teacher to
get more information on rationales corresponding to
a wrong choice. To reach these requirements, the sec-
ond phase of the process has been redesigned: each
student indicates with the help of a 4-levels Likert
scale his or her degree of agreement on a set of con-
tributions provided by the other students. The set of
contributions can contain up to 5 different arguments
and contains explanations for both the correct and in-
correct answers, regardless of the student’s initial an-
swer. Presented rationales are no more selected func-
tion of the level of confidence of the author in order
to guaranty that each rationale will have a significant
number of grades. The number of contributions as-
sessed by each student is specified by the teacher at
the start of the sequence. Figure 2 is a screen capture
of the second phase interface provided by Elaastic for
students.

This approach (1) condenses the Elaastic’s process
into 3 phases against 4 in the tsaap-note process, and



Figure 1: Phase 2 with Tsaap-Notes

(2) provides the teacher with grades given by students
on all rationales corresponding to both correct and in-
correct answers.

Table1 summarizes the different phases of the 2
processes.

3 METHOD

We worked with 2 datasets: one coming from the
Tsaap-Notes application, the other coming from the
Elaastic application. A set of questions played with
Tsaap-Notes has been played with the Elaastic plat-
form by the same teachers in the same program played
at different academic years. We used these set of
questions to compare the two processes. For each se-
quence played with the 2 platforms, we were inter-
ested in the following indicators:

• number of correct and incorrect answers in the
first vote (respectively R1 and W1),

• number of correct and incorrect answers in the
second vote (respectively R2 and W2)

• number of transitions between the 2 votes from
incorrect to correct, correct to incorrect answers
(respectively WR and RW),

• number of students with a correct answer to the
first and second vote (RR)

• number of students with an incorrect answer to the
first and second vote (WW)

We considered that the sequences played with both
Tsaap-Notes and Elaastic could only be used to com-
pare the 2 processes if they had been played on com-
parable groups of students. The students interviewed
belonged to the same course but were not questioned
in the same academic year. We considered the groups
to be comparable when, for a question asked with
Tsaap-Notes and Elaastic, the differences in the re-
sults obtained on the first vote were not significant.
We used a Chi-squared test and retained only those se-
quences for which the test provided a p-value greater



Figure 2: Phase 2 with Elaastic

than 0.4.
Table 2 shows an example of what we done for

each question asked with either with Tsaap-Notes or
Elaastic. In this example, the p-value of 0.7066 indi-
cates there is no significative difference between the
group of students having played the sequence with
Tsaap-Notes and those having played the sequence
with Elaastic.

We thus obtained 7 Tsaap-Notes sequences com-
parable to 6 Elaastic sequences. 317 students par-
ticipated in one of these sequences. 183 stu-
dents played Tsaap-Notes sequences against 134 who
played Elaastic sequences.

4 RESULTS AND DISCUSSION

Table 3 shows all the indicator values collected for
the sequences being compared. Table 4 shows same
indicators expressed in percentage.

When performing a Chi-square test on the contin-
gency table obtained by filtering table 3 to keep only
R1 and W1 columns, we obtain the following result:
X-squared = 0.33646, df = 1, p-value = 0.5619. This

result confirms there is no significant difference be-
tween groups coming from Tsaap-Notes sequences or
Elaastic sequences. This is what we expected given
the way we selected comparable sequences. Propor-
tions of correct answers are 69.40% for Tsaap-Notes
and 65.67% for Elaastic, with a mean difference of
0.04 (95% confidence interval is [-0.07, 0.14]).

When performing a Chi-square test on the contin-
gency table obtained by filtering table 3 to keep only
R2 and W2 columns, we obtained the following re-
sult: X-squared = 0.22762, df = 1, p-value = 0.6333.
This result indicates that there is no significant differ-
ence between groups after they participated second
phase either with Tsaap-Notes or Elaastic. Propor-
tions of correct answers are 75.41% for Tsaap-Notes
and 72.39% for Elaastic, with a mean difference of
0.03 (95% confidence interval is [-0.07, 0.13]).

To infer that both processes are not significantly
different, we have to check if Tsaap-Notes and Elaas-
tic students changed their vote (or not) between phase
1 and 2 in the same way. To look at this trait, we
performed a Chi-square test on the contingency table
obtained by filtering table 3 to keep only transition
columns (RR, RW, WR, WW). We obtained the fol-
lowing result: X-squared = 1.7421, df = 3, p-value



Table 1: Comparison between phases in Tsaap-Notes and Elaastic

Tsaap-Notes Elaastic
Phase 1 Each student answers a question giving written rationale and confidence degree

Phase 2
Each student consults exactly one rationale
provided by a peer and corresponding to a
different answer.

Each student evaluates up to five rationales
provided by a peers and corresponding to
correct or incorrect answers.

Each student submits a new response with the
ability to change the initial choice and the
argumentation.

Each student submits a new response with the
ability to change the initial choice.

Phase 3 Each student evaluates 3 argumentations
corresponding only to the correct answer. NR

Last Phase Restitution of results and discussion

Table 2: Example of contingency table used to select com-
parable sequences

Question: In Scrum, any change can impact the
development team at any moment. True or False ?

R1 W1
Tsaap-Notes 20 9
Elaastic 10 7
Pearson’s Chi-squared test with Yates’ continuity
correction:
X-squared = 0.14171, df = 1, p-value = 0.7066

= 0.6276. The p-value indicates that we cannot con-
sider that students behave significantly differently in
the two processes.

All theses results indicate that Tsaap-Notes and
Elaastic processes lead students in similar behavior
and lead to comparable score after phase 2 when
groups are comparable regarding their performance in
phase 1. We thus considere that what is proposed in
Phase 2 inside each process can be considered as an
equivalent treatment to improve scores at the second
vote.

To sum up, first, providing students with a sin-
gle counter-rationale provided with a high level of
confidence against several rationales with higher be-
havioural engagement (peer review requested) does
not significantly change transitions and outcomes at
the second vote and, therefore, does not appear to
significantly change students’ cognitive engagement.
Second, the Elaastic process, at equal gain, offers ad-
vantages in relation to its initial requirements: the
number of phases is reduced and it provides teachers
with information given by students about their mis-
conceptions.

5 CONCLUSIONS AND
PERSPECTIVES

Tsaap-Notes and Elaastic implement two formative
evaluation processes based on the principle of 2 votes
for a question.The second vote takes place after stu-
dents have confronted their points of view by eval-
uating alternative rationales. The Elaastic process
is derived from the Tsaap-Notes process: it allows
students to assess more than one rationale from the
first vote corresponding to both correct and incorrect
votes. Thus, the Elaastic process offers the opportu-
nity to provide students with formative activities and,
at the same time, to collect data on their misconcep-
tions, in particular by allowing the identification of
those that are rated the highest by students.

The study presented in this paper shows that there
are no significant differences in terms of student be-
haviour and outcomes between the two processes.
Therefore, because of the advantages of the Elaastic
process compared to the Tsaap-Notes process, we are
encouraged to further study the data resulting from
the use of Elaastic by teachers and students. We wish
to focus our work on the study of misconceptions per-
ceived as convincing by students. We hypothesise that
Elaastic allows us to identify the main misconceptions
of students on the different topics addressed by teach-
ers through Elaastic activities.

The application allows teachers to consult all the
rationales provided by the students with the mean
grade each of them receives during the peer evalua-
tion. How teachers use or do not use this information
is also a future direction for our work. Our aim will
be to make it easier to take this information into ac-
count in the feedback phase or in a broader remedia-
tion phase at the instructional design level.



Table 3: Indicators gathered for both platforms based on comparable sequences

R1 W1 RR RW WR WW R2 W2 Students count
Tsaap-Notes 127 56 115 12 23 33 138 45 183
Elaastic 88 46 82 6 15 31 97 37 134

Table 4: Indicators in percentage gathered for both platforms based on comparable sequences

R1 W1 RR RW WR WW R2 W2 Student count
Tsaap-Notes 69.40 30.60 62.84 6.56 12.57 18.03 75.41 24.59 100
Elaastic 65.67 34.33 61.19 4.48 11.19 23.13 72.39 27.61 100
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