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Introduction
Research on learning and teaching has shown that developing students’ metacognitive strategies
leads to improve students’ understanding of contents (White and Frederiksen, 1998 ; Kramarski et
al., 2004), capacity of solving problems in mathematics (Kramarski et al., 2002  ; Kramarski et al.,
2003 ; Pennequin et al. 2010) and to increase the degree to which students transfer to new settings
and events. Metacognitive strategies imply that the student plan, monitor and regulate his own
learning. Theses strategies need to accompany instruction in each of the disciplines because the type
of monitoring required will vary (Bransford J. et al., 2000).

One way to develop students’ metacognitive strategies is to make them answer open-ended
questions regularly in the semester (Tanner K.D, 2012). Table 1 provides examples of such open-
ended questions. In the context of French public universities, such answers need to be graded in
order to have a reasonable proportion of students answering. American studies have shown that
around 10 % of the final grade is enough to make a good proportion of students answering. One
way to rate  answers is to give credits to effort and not to the correctness of the answer and show
students what kind of answer we expect (Novak et al., 1999). This is particularly true for questions
where there is no correct answers, like questions shown in Table 1. However, in large-enrollment
classes, when students number exceed 50, it is in practice impossible for the teacher to read and
mark all students answers to every class session.

In this article, we propose a technical solution to rate and grade students answer that any teacher can
use, and show analysis of the results of an implementation of this solution in a first-year
introductory course in a French public university.

What are the goals of the class session going to be ?

What strategies am I using that are working well or not working well to help me to learn ?

How much time and resources will I need ?

Does the task make sense ?

Is that task holding my attention ? Is this an interesting topic to me ?

If I were to teach this course, how I would change it ?

Table 1: Sample self-questions to promote student metacognition about learning (Ertmer and 
Newby, 1996 ;  Schraw, 1998 ; Tanner K.D., 2012).

A practical solution
Making the teacher read and grade all students’ answers is in practice impossible and automatic
analysis of open-ended questions by computer algorithms is still a topic of research and not yet



easily available for a teacher. Our idea is to use peer assessment to evaluate students’ answers, using
software called Tsaap-Notes (Silvestre et al., 2015). The process is divided into three steps. In the
first step, every student's answers to the same open-ended question written by the teacher using the
software (examples of such a question are in Table 1). When all students have submitted their
answers, the second step begins and every student has to rate on a five-point scale three anonymous
answers of other students. In this case every student’s answer is evaluated by three other students.
These two steps can be performed during a class session or outside the class session. Once all
students have rated three contributions, the software automatically makes the average for all
answers and sorts them. Finally, in a class session, the teacher shows best rated answers and discuss
them with students, in order to highlight relevant points and useful metacognitive strategies. Peer
assessment has many benefits (Topping, 1998 ; Dochy et al., 1999 ; Falchikov and Goldfinch, 2000)
and particularly to encourage students to become more responsible and reflective. Then making
peer assessment of students’ answers to questions about metacognitive attitude can be expected to
highly increase student reflection.

Context of the Implementation

The implementation took place during the first semester of an algorithm courses for first-year
students at Université Paul Sabatier, Toulouse, France. Students had one hour a week of lecture
using peer instruction (Crouch and Mazur, 2001) and two hours a week of practical activities on
computers where they were asked to solve algorithm problems. One hundred and forty students
were enrolled in the section but student attendance at lectures is around seventy. Students were
majoritarly male (87%).

Experiment was made during November and December. Lecture was on Friday and every week
students were asked to answer three open-ended questions before Monday night. Then they had to
review three students contributions for each question, leading to the review of nine contributions,
before the next Friday. At the beginning of next Friday lecture, the instructor make the review of
best rated students’ contributions. This process was made for 6 weeks, leading to 5 x 3 = 15
questions asked. Some time of the first lecture was dedicated to explain the process to students and
showing examples of typical students’ answers and the corresponding rating given by a teacher.
Students were specified that the quality of their answer and rating will be taken into account by
contributing to a small amount of the final grade.

Results and Discussion

At the time the article is written results were not available. They will be shown during the
conference. In particular the following results will be gathered :

• number of students performing that activity
• the quality of the peer assessment : homogeneity between raters and correlation with a

posteriori evaluation made by the teacher
• evolution of the quality of answers with time
• students’ perception of that activity
• link to the final exam scores.
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