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Background
Continuous assignments have 
become increasingly common 

thanks to an intensive 
development of digital 
solutions in the form of 

computer aided assessment 
systems, where students 
receive direct feedback.

However, the feedback 
given is often limited to right 
or wrong, sometimes with 

the correct answer added. In 
this way, students are not 
offered feedback that can 

function formatively.
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Background

One purpose of the Erasmus+  
project Pythagoras is to 

design  tasks with customized 
automatically generated 

formative feedback.

To make this possible, we 
combine a computer-

aided assessment system 
(STACK) with a dynamic 
mathematics software 

(GeoGebra).
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STACK | The University of Edinburgh

https://www.ed.ac.uk/maths/stack
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STACK is a computer-aided assessment system for mathematics,
science and related disciplines, designed to enable students to answer
questions with a mathematical expression.

Math questions often have to be multiple choice questions, but with the
STACK question type, students can enter direct math answers into
Moodle.

STACK questions can have several parts and each part can be assessed
separately. STACK questions can also include randomly generated
components, which makes it much easier to create a series of practical
questions and also prevent students from collaborating during a test.

Staff feedback options are now essential. Student responses can be
assessed on the basis of a series of tests, with feedback and different
grades returned to students based on test results.

Presenter Notes
Presentation Notes
Se citeste de pe slide
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Our focus

Task design
Design of 
adaptive 
feedback

Implementation 
In STACK
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Examples of type of tasks
Exploratory 

activities 
(describe/explain)

“Translation” 
tasks (from-

graph-to-formula) Example 
generating tasks

In mathematics education, examples play a key role. 
Watson and Mason (2005) advocate asking students to construct 
their own examples as a powerful pedagogical tool in the learning of 
mathematics.
The richness of students’ example space can serve as an indicator of 
their mathematical understanding. 
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Examples of formative feedback

Silent recorded 
demonstrations

GeoGebra 
visualization

Multiple choice 
question that 

help the student 
to reflect 

Depending on the 
type of answer, 

give a new easier 
question that can 

help.
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Presenter Notes
Presentation Notes
Se explica cum trebuie sa fie formatul intrebare – raspuns - feedback
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STACK offers the possibility to introduce at the beginning of the
evaluation a theoretical part that will give the student a short
recapitulation that will help in obtaining a maximum score.

Presenter Notes
Presentation Notes
Se citeste de pe slide
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After completing the theoretical parts, the student can complete the questions
from the evaluation test.
There are several types of STACK questions that can be assigned to students to
test the level of knowledge related to a subject.

Presenter Notes
Presentation Notes
Modele de intrebari: cu raspunsuri multiple, intrebare unde trebuie sa scrie raspunsul pentru fiecare a), b), c); intrebare unde studentul scrie raspunsul, dar este verificat manual de catre profesor
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Students input equations directly into
Moodle and can see a preview before
they submit, and can receive feedback for
each individual answer to the question

Presenter Notes
Presentation Notes
Modele de intrebari: cu raspunsuri multiple, intrebare unde trebuie sa scrie raspunsul pentru fiecare a), b), c); intrebare unde studentul scrie raspunsul, dar este verificat manual de catre profesor
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Implementation of questions. Example
Question variables (optional) – In the following example, the
variables ta1, ta2, ta3 represent the correct answers provided by the
teacher, against which the student's responses will be checked.

Question text

Presenter Notes
Presentation Notes
Cum se poate implementa intrebarea in stack: prima parte arata cum se pot folosi variabilele cu valori, insa nu este obligatoriu, aceste variabile se pot folosi in implementarea enuntului problemei, sau in cazul de fata se definesc variabilele ca fiind raspunsurile corecte date de profesor A doua parte este enuntul problemei implementat in stack
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Implementation of questions. Example
Input answers: ans1, ans2, ans3, etc

Potential response tree for each answer

Presenter Notes
Presentation Notes
Pentru fiecare intrebare se introduc raspunsurile. Aici este pentru intrebarea din slide-ul anterior unde intrebarea are 3 subpuncte: ans1, ans2, ans3Model answer: ta1 – este variabila definita anteriorSe creeaza arborele cu raspunsuri, unde se testeaza raspunsul studentului(ans1) cu raspunsul profesorului(ta1), iar in partea inferioara este scris feedback-ul in cazul unui raspuns gresit dat de studentLa fel se procedeaza pentru toate cele 3 raspunsuri
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Implementation of questions. Example
Potential response tree for each answer - this is where formative
feedback comes:

 for whatever the student's answer is, we can give him feedback, either
for the correct answer, partially correct or for the wrong answer

 if the student answered correctly, we can send him a feedback with
the solution proposed by the teacher, and in case of a wrong answer,
he will receive the correct answer and the related solution.

Presenter Notes
Presentation Notes
Se citeste de pe slide…
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Implementation of questions. Example
There are questions where the answer can be written in several forms. At the
time of implementation, the teacher must provide all forms of correct answers.
For example, the following variables constitute all forms of correct answer:

Since the question has
several forms of correct
answer, the tree related
to the answers must be
implemented

The question is:

Presenter Notes
Presentation Notes
Aici se evidentiaza faptul ca raspunsul la o intrebare poate fi scris dub mai multe forme(avem variabilele ta1, ta2, ta3 si ta4 ce contin formele de raspuns corect), si trebuie implemnetate toate aceste forme, pentru a putea face potrivire cu raspunsul dat de student. Arborele preprezinta cum se testeaza fiecare forma de raspuns corect.Intrebarea este de la greci!!!
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Implementing
the tree related
to the correct
answers:

Presenter Notes
Presentation Notes
Se evidentiaza implementarea arborelui din slide-ul precedent, cu raspunsul corect dat sub mai multe forme. Se merge din node 1 when false la next node 2, la node 2 daca nu se potriveste se merge in node 3, si asa mai departe pentru a putea texta toate formele de raspuns corect
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In the stack there are several types of questions that can be
implemented:

• Multiple choice – allows the selection of a singular o multiple
responses from a pre-defined list

• True/False – a simple form of multiple choice question with just the two
choices “True” and ”Fals”

• Matching – the answer to each of a number of subquestion must be
selected from a list of possibilities

• Essay – allows a response of a file upload and/or online text. This must
then be graded manually

• Drag and drop into text – STACK provides mathematical questions for
the Moodle quiz. These use a computer algebra system to establish
the mathematical properties of the student's responses.

• Select missing words – missing words in the question text are filled in
using drop-down menus

• STACK - STACK provides mathematical questions for the Moodle quiz.
These use a computer algebra system to establish the mathematical
properties of the student's responses.

Types of questions

Presenter Notes
Presentation Notes
Se citeste de pe slide
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True/False – a simple form of multiple choice question with just the two
choices “True” and ”Fals”

Types of questions

Presenter Notes
Presentation Notes
Un tip de intrebare este cu raspuns de tipul true/false, in cazul in care a dat raspunsul gresit se evidentiaza feedback-ulIntrebare de la greci!!!
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Implementation of the True/False question type:

Types of questions

Presenter Notes
Presentation Notes
Implementarea: la correct answer – daca raspunsul corect este “true” se seteaza valoarea pe true, altfel pe false, se introduce feedbackul aferent, si enuntul intrebarii
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Implementation of the STACK question type:

Types of questions

The stack code:

Presenter Notes
Presentation Notes
Intrebare de la greci!!!!Prima parte este cum arata deja implemtata, dupa care cum arata codul in stack si cum se introduc raspunsurile; avem de introdus doua raspunsuri, ans1 si ans2(acestea sunt raspunsurile corecte, date de profesor)
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Implementation of the STACK question type

Types of questions

Presenter Notes
Presentation Notes
Continuare de la precedentul, cum se creeaza potrivirea/verificarea intre raspunsul studentului si raspunsul dat de profesor, pentru itemul 1., si feedback-ul pentru raspuns negativ sau pozitiv
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Implementation of the STACK question type
Types of questions

Presenter Notes
Presentation Notes
Cum se creeaza potrivirea/verificarea intre raspunsul studentului si raspunsul dat de profesor, pentru itemul 2., si feedback-ul pentru raspuns negativ sau pozitiv
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Another type of question(STACK question): within the statement, you can also
insert the graph related to the problem, and the students input equations directly
into Moodle, and can see a preview before they submit.

Types of questions

Presenter Notes
Presentation Notes
Se citeste de pe slideSub graf studentul va trebui sa introduce raspunsul, adica la f(x)=…doar ca in imagine este si introdus raspunsul si mai jos afiseaza interpretarea matematica
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This type of question allows
students to choose as an
answer one or more of the
items and has the
possibility to access
GeoGebra to calculate the
correct answer.

For this type of question, for
each student the items can
be generated randomly, so
that the items a, b, c, d are
always in a different order.

Types of questions: Multiple choice question

Presenter Notes
Presentation Notes
Continuare din slide precedent, cum se realizeaza implementarea pentru multiple choice, putem avea o singura varianta sau mai multe
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Multiple choice question

At the time of implementation, you can choose the subtype of the question:
1 single correct answer or multiple correct answers

Presenter Notes
Presentation Notes
Continuare din slide precedent, cum se realizeaza implementarea pentru multiple choice, putem avea o singura varianta sau mai multe
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Multiple choice question

Depending on this
attribute, the answers will
be distributed and the
total score of 100 points.
Example: if there are two
answers, 50 points will be
distributed for each
answer, if there is only
one correct answer, all
the points will be awarded

Presenter Notes
Presentation Notes
Aici se exemplifica implentarea si impartirea punctajului pentru fiecare raspuns al intrebariiSe citeste de pe slide
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Multiple choice question

If the question has more
than one answer, the score
must be divided according
to how many correct items it
has, so that if the student
chooses only part of the
correct answer, feedback
for the partial answer will be
sent to him.

Presenter Notes
Presentation Notes
Cum se implementeaza feedback-ul pentru raspuns corect, partial corect sau incorect
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Multiple choice question

For this question, depending on the student's answer, we implemented
formative feedback for:

- correct answer
- partially correct answer
- incorrect answer

Presenter Notes
Presentation Notes
Cum se implementeaza feedback-ul pentru raspuns corect, partial corect sau incorect
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Multiple choice question – formative feedback

Presenter Notes
Presentation Notes
Aici se evidentiaza faptul ca in momentul creari unei intrebari, studentul poate primi un hint pentru raspuns, de exemplu aici faptul ca trebuie sa calculeze doua radacini, x1 si x2, adica in casuta unde va trebui sa introduca raspunsul are deja un hint
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Questions with variable values

When creating the code related to the questions, in the field related to
the answer, we can suggest the form of the answer to the student, so as
to help him in obtaining the correct answer.

Presenter Notes
Presentation Notes
Aici se evidentiaza faptul ca in momentul creari unei intrebari, studentul poate primi un hint pentru raspuns, de exemplu aici faptul ca trebuie sa calculeze doua radacini, x1 si x2, adica in casuta unde va trebui sa introduca raspunsul are deja un hint
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Create, configure the test and assigning it to students

Identify the section where
you want to enter the test
(for example, the current
week) and add a new
activity (Add an activity or
resource) of the grid test
type (Quiz)

Presenter Notes
Presentation Notes
avem mai multe tipuri sectiuni de creere de materiale pentru studenti, ceea pe noi ne intereseaza este Quiz, adica testul dat strudentilor
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Create, configure the test and assigning it to students

Complete the requested data about
the new created test:
 In the General section:

• The name of the test
(Name), a field that will also
appear on the main page of
the discipline;

• Description of the test
(Description), a field that can
appear on the main page of
the discipline if you check the
appropriate box below the
description;

Presenter Notes
Presentation Notes
Se citeste de pe slide
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Create, configure the test and assigning it to students
 In the Timing section:

• Date and time when the test
becomes available to students
(Open the quiz);

• Date and time when the test
becomes unavailable to students
(Close the quiz). Attention: if
students are still working at that
time, the test will be closed
automatically;

 In the Layout section:
• How to display the questions

(New page). We recommend
using the way in which all
questions are displayed on the
same page (Never, all questions
on one page) so that the number
of interactions with the Moodle
server is minimal;

Presenter Notes
Presentation Notes
Se citeste de pe slide
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Create, configure the test and assigning it to students
 In the Question behavior section:

• Opt for mixing answers within a
question (Yes) or for keeping the order
of the answers within the questions
(No). We recommend mixing the
answers like this make it harder for
students to communicate their answers
to questions;

 In the Review Options section:
• We recommend unchecking The

attempt box in the last two columns
(Later, while the quiz is still open,
respectively After the quiz is closed) to
prevent students from viewing the grid
quiz (the questions and correct
answers) after they have completed
the assessment. Students will only be
able to view this information
immediately after the assessment is
complete (approximately 5 minutes).
Students will also be able to view their
grade at any point in time after
completing the assessment.

Presenter Notes
Presentation Notes
Se citeste de pe slide
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Create, configure the test and assigning it to students

 In the Extra restrictions
on attemps section:

• From this section
you can configure
a password for
accessing the test
(to set it, press the
Pencil icon);

Presenter Notes
Presentation Notes
Se citeste de pe slide
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Create, configure the test and assigning it to students

Save the changes and enter the stage of adding questions to the test. After
you have created the test, it is time to assign it to the students enrolled in the
course.

The student will know from the beginning between which dates and times he
will be able to solve the test and how much time he has available from the
moment the test starts until its completion.

Presenter Notes
Presentation Notes
Se citeste de pe slide
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Create, configure the test and assigning it to students

Students will access the test using the password provided, and begin the test.

Presenter Notes
Presentation Notes
Se citeste de pe slide
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Create, configure the test and assigning it to students
The remaining time for solving the problems will be displayed on the page of each
question, so that at any moment the student will be able to see how much time he
has until the end of the test.

Presenter Notes
Presentation Notes
Se citeste de pe slide, se evidentiaza ca in partea dreapta sus studwentul va avea mereu afisat timpul ramas de rezolvare a testului, care porneste odata cu prima intrebareExercitiu de la greci!!!
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Create, configure the test and assigning it to students

Presenter Notes
Presentation Notes
Intrebare de la greci!!!Se evidentiaza faptul ca poti sa pui un link ajutator pentru student, care il va trimite catre geogebra unde va trebui sa creeze graficul dupa care sa il incarce la test, va trebuii sa fie in format png, gif, jpeg, jpeg(aceste formate se seteaza in momentul cand se creeaza intrebarea)



41
2nd Project Meeting

28 – 29 September, 2023
University of La Laguna

Create, configure the test and assigning it to students

To complete the test, the student will press Finish attempt..., placed in the lower right area of
the page.

A summary of the answers is presented before the test is completed; At this point, the student
can see the questions he has not answered yet, as well as how much time he has left.

If he wants to complete, he will press
Submit all and finish, followed by a
confirmation from him.

Presenter Notes
Presentation Notes
Se citeste de pe slide
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Stack implementation in other areas
The applicability of evaluation systems with integrated learning with feedback shows its benefits,
for example, a module that helps students prepare for a license exam. Within it, the test has
integrated formative feedback that helps the student to deepen the subject, in cases where the
answers are correct, giving details on alternative methods, and in case some notions are not
known, to explain in a personalized way what exactly it has to learn, why he had inadvertences
in his answers and what connections he needs to make in order to understand the scientific links
between the component parts of the subject matter to be studied.
All this transcribes the difficulty of the learning process for content creators for such tests, whose
experience is fundamental in creating such quality content.

Presenter Notes
Presentation Notes
Printscreen cu textul intrebarii in care studentul trebuie sa introduca raspunsul corect pentru cele 3 variabile: a=, b=, c=In partea dreapta cum arata intrebarea, cum o vede studentul
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Formative Feedback for previous Stack Questions

Presenter Notes
Presentation Notes
Aici se evidentiaza feedback-ul aferent intrebarii precedente. Este realizat un feedback pentru raspunsul corect al studentului, respectiv, o descriere detaliata in cazul in care studentul nu raspunde corect
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Percentaged multiple type choice tests

For this example there is only one correct
answer, but, if we have more than one
answer the grade of the answer will be
divided in number of choice.
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Combined Feedback for previous Multiple Choice Tests
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Matching questions
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For previous question we have implemented the formative feedback for:

 Correct answer
 Partilly correct answer

 Incorrect answer
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According to those illustrated, the combination of a virtualization system
that allows the collaborative integration of software that shares data
systems, and the implementation of a STACK system together with the
Moodle platform, all these together, constitute a solid base on which
systems can be built assisted learning, even in test modules. We return
with the clarification that all this transfers the difficulty in the scientific
design of the implementation and is based entirely on the ability of the
teaching staff to understand the learning process and the technical
mastery of pedagogical psychology.
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Platform Services benefits

 answers contain mathematical content;

 generates random structured questions;

 establish the mathematical properties of those answers;

 formative, summative and evaluative outcomes (i.e. feedback);

 stores all data for later analysis.

 Adaptability of online learning structures
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 for 1 3
5 9 should be entered as 𝑚𝑚𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎([1, 3], [5, 9])

 enter α + 𝛽𝛽 as 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏𝑎𝑎𝑎𝑎

 1 < 𝑎𝑎 and 𝑎𝑎 < 5, not 1 < 𝑎𝑎 < 5

 for list 1, 2, 3, 3 type [1, 2, 2, 3]

 for set type {1,2,3}

 𝑏𝑏𝑥𝑥sin(𝑏𝑏𝑎𝑎) should be entered as exp(𝑎𝑎 ∗ 𝑎𝑎) ∗ sin(𝑏𝑏 ∗ 𝑎𝑎)

 𝑎𝑎 or 𝑏𝑏 is entered as %𝑎𝑎 respectively %𝑏𝑏

 𝑎𝑎2 is entered as 𝑎𝑎^2


3
5𝑥𝑥

is entered as 3/{5 ∗ 𝑎𝑎}

Guide for entering the answer
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THANK  YOU  FOR  YOUR  
ATTENTION!
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