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MOODLE STACK:
transforming the assessment
of mathematics and sciences
Into an interactive and

personalized experience




Moodle STACK is a sophisticated assessment system designed for
mathematics, scientific, and related disciplines, integrated into the
Moodle online learning platform. This complex solution provides an
Interactive and flexible environment for testing and evaluating students'
knowledge in mathematics and sciences, enabling responses that
Involve mathematical expressions, thereby replacing multiple-choice
guestions with the abllity to input mathematical solutions directly.

To better understand Moodle STACK, it is important to first analyze its
essential features and how they contribute to improving the learning and
evaluation process in the online environment.
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One of the defining characteristics of Moodle STACK is its ability to allow
students to input mathematical answers directly within the Moodle
platform. This is crucial for accurately assessing knowledge and skills in
mathematics and sciences, as some questions require explanations and
complex solutions that cannot be reduced to simple multiple-choice

selections.

Let the function f(x) = [n(2x + 3).

i) Enter the expression for
fH(x) = %e”x/2-5/2

Your last answer was interpreted as follows:

ST
b3 |

The variables found in your answer were: | x|
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Another important feature of
Moodle STACK is the ability to
create guestions with multiple
parts, each part being
evaluated separately. This
allows for a more detailed
assessment of students'
competencies and provides a
more comprehensive picture of
their understanding of the
subject.

Tidy STACK que

Let A=[-2,-1)UN, B = (—10, 1]U[3,4]. Specify:
1. mnA= -2
Your last answer was interpreted as follows:

-2

' Correct answer, well done.

2.infB= -10

Your last answer was interpreted as follows:

—10

' Correct answer, well done.

3.maxB= 3

Your last answer was interpreted as follows:

3

x Incorrect answer.
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O Additionally, Moodle STACK offers advanced options for generating random
components within questions. This is useful for creating a variety of
practical questions and for preventing collaboration among students during
tests. Randomly generated components ensure that each student receives
a unique set of guestions, thereby reducing the possibility of copying or
Cheating_ Compﬁutethesclutiﬂnsf{}rtheequatiﬂn: “ o

2-x+6:-x=-4=0
The coefficients of the [x=-((sart(17)+3)/2) x =(sart(17)-3)/2 ]
equation are randomly

generated in an interval Your last answer was interpreted as follows:

set by the teacher for = _w’l??+ 3 = w“l??— 3‘
each individual student, or - -

at each Viewing of the The variables found in your answer were: [ x|

guestion.

Question variables L7 z: apply("+", [ ev{rand_with_prohib(-5, 5, [0])*x"2), ev(rand_with_prohib(-5, 10, [0])*x],
ev(rand_with_prohib(-5, 5, [01))]});
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® Another essential aspect of Moodle STACK is the ability to provide

personalized and detailed feedback to students. Feedback can be tailored
to each student's results and can be used to highlight both their strengths
and weaknesses. This approach encourages active student engagement in
the learning process and helps them better understand the concepts and
Issues they are facing.

For example, we have the following equation:

Let (s,) = { :;::j: = H} a sequence such that P(n) and

();(n) are two polinomyal of degrees k < 3 respectively.
Give an example of a sequence 5, such that sequence is

a) divergent;

b) convergent to zero;

i
c) convergent to .
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Let

Chin)®
polinomyal of degrees k < 3 respectively.

(5,) = { e M} a sequence such that Py(n) and Q;(n) are two

Give an example of a sequence g, such that sequence is

a) divergent; {-(2*n"3)+5*n+1}/{n"2-4}

Your last answer was interpreted as follows:
(-2 +5-n+1)

(e =3]

The variables found in your answer were: [n]

v Correct answer, well done.
b) convergent to zero; {-(2*n"2)+5*n+1}/{n"3-27}

Your last answer was interpreted as follows:
{-2-n*+5-n+1)}
{rﬁ — 2?}

The variables found in your answer were: [n]

v Correct answer, well done.

LrLrEl ) LASLaLes wen woLan s

c) convergent to %.{6*n"3+1}1{1(}"n"‘3-1}
Your last answer was interpreted as follows:
{6-n" +1}
{ID end — 1}

The variables found in your answer were: [#]

x Incorrect answer.

k k=1
\ ap i Fag N + .. Ry
Consider the sequence (5,), 5, =

Bt b =V whontby
n L o ']
(s5,) is convergent to % ifk =i and ;—* = %
For example:
6 +Sn+l , 3 g _ 3
(5,), 8, = o1 -1 E Ry is convergent to FTllmH_,m Sn = ¥

Using GeoGebra, we can consider the function fi(x) = %, x € R\{1}




(O In addition to these core features, Moodle STACK also offers a wide range
of additional tools and resources to enhance the learning and evaluation
experience. These may include interactive tutorials, sample questions and
solutions, practical exercises, and much more, all tailored to the specific

needs of each course or discipline.

»For example, 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.

Information

Definition: A sequence of real numbers is a function f (Y =R, f(n) = a, or f :MN\ A—=R, where A C N finite, f(n) = a,.
Notation: (a, ) is the sequence defined by the function f.

Definition: A sequence of real numbers (a,, ) is increasing (decreasing) ifa, < a,+1 (@, = ay+1), Yn = 0. If the above
inequalities are strictly, then the sequence is called strictly increasing (strictly decreasing).

To study the monotony of a sequence (a, ), the sign of the difference Aa, =a,+| — a, can be establish or to compare the ratio

i

an with 1, whena, > 0,Vn = (. /////



Types of equations in STACK:

v'Multiple choice — allows the selection of a singular o multiple responses from a
pre-defined list

v True/False — a simple form of multiple choice question with just the two choices
“True” and "Fals”

v'Matching — the answer to each of a number of subquestion must be selected from
a list of possibilities

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

v'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.

v'Select missing words — missing words in the question text are filled in using drop-
down menus

v'STACK - STACK provides mathematical questions for the Moodle quiz. These use
a computer algebra system to establish the mathematical properties of t

student's responses. W



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.

In this example, the correct answer
consists of two subpoints, so If the
student has selected only one
correct answer, they will receive
half of the question's score.

Give an example of a sequence:

{.’;,,F%,H € M, where g, b, ¢, d € R such that the sequence is:
a) increasing and convergent to 3;

b) decreasing and convergent to 3.

Use GeoGebra to check your sequences before you answer.

https://www.geogebra.org/calculator
Select the correct answer:

8. gequence (5, ) is decreasing to 3 if a = 3c, ad < be

& sequence (5, ) is increasing to 3 ifa = 3¢, ad = b, {ﬂ =0 v

c sequence (5, ) is decreasing to 3 if a = 3¢, ad < be, i—‘f =0

d. sequence (5, ) is increasing to 3 if a = 3c,ad = be
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Graph the linear function f(x) = —x + 6.

il
il
&
{:}

This type of question is P AY B T EE
designed to allow O @ R & ™Y wp ©
students to  access

geogebra.org

GeoGebra for creating
the graph related to the
guestion, after which it
allows them to upload
the file containing the
graph  generated In

Maximum file size: 40 MB, maximum number of files: 1
O 2 E W

B Files

GeoGebra.

®

You can drag and drop files here to add them.

Accepted file types

Image files to be optimised, such as badges .gif .jpe .jpeg .jpg .png




(O Create, configure the test

and assigning it to
students

ldentify 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)

Add an activity or resource

| Search

All Activities

Assignment

w0

Feedback
ir O

B
0o
IMS content
package

w 0

Survey

w 0

Resources

B
B

Chat
w O

0
a

Folder
ir O

B
B

Lesson

w 0

=
=

o

w 0

Choice

w0

Forum

w O

Page
w O

0

Workshop
w O

Database

w O

Glossary

w O

Quiz

External tool

w O

H5P
w O

SCORM
package

w O
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O 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;

v Timing
Open the quiz 7 5 # March . 2024 22 % 58 # | 1 ®@ Enable
Close the quiz 5 % March = 2024 = 23 % 58 $ | 1 ®@ Enable
Time limit 7] 40 minutes % | 8 Enable

When time expires @ Open attempts are submitted automatically /////



O 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);

Require password @ ‘E'

Show less...

Require network
address

Enforced delay
between 1st and
2nd attempts

Enforced delay
between later
attempts

Browser security

Allow guiz to be
attempted offline
using the mobile

app

v Extra restrictions on attempts

i Enable

i Enable

_'.I i .
! 0 |! minutes
) .
| 0 |! minutes
| Mone
(No = |
Mo = |

74



Time left 0:39:45

(O Create, configure

Question 1 Does the table below represent a linear function? If so, find a linear equation that models
the teSt and Mot yet the data:
assigning It tO answered x 6 0 2 4

Marked out of
students o glx) 14 32 38 44

¥ Flag

guestion

The remaining time # e
for solving the “
problems will be
displayed on the
page of each
guestion, so that at

any moment the
student will be able

to see how much
time he has until /
the end of the test.

S O (a4 wp @

el
2>
4
o
[
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i
il
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Create, configure the test and assigning it to students

O To complete the test, the student will press Finish attempt...
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.

Test Functions
Summary of attempt

Question

(43}

Status

Not yet answered

Answer saved

Not complete

Not complete

Not complete

Klat rAarmmlata

Confirmation X

Once you submit, you will no longer be
able to change your answers for this
attempt.

Cancel
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Stack implementation in other areas

O 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.

X . Tidy STACK guestion
What values will the following

Question text 0O © = = = = o . _
1 Av B | T || E| EIEE|% S| 06 & program display?
777777777777777777777777777777 int x'= 0 Sy =15 85 8h S cr
What values will the following program display? = a = X++:
y++;
intx=9, y=5, a, b, ¢; C=X+Yy;

b = a = x++;
y++;
C=X+Y;

b = (++y) + a;

b = (++y) + a;
printf("\n%d %d %d", a, ++b, c);

printf("\n%d %d %d", a, ++b, c); a=
a = [[input:ans1]] [[validation:ans1]][[feedback:prt1]] b=
b = [[input:ans2]] [[validation:ans2]][[feedback:prt2]] c=

¢ = [[input:ans3]] [[validation:ans3]][[feedback:prt3]]




Formative Feedback for previous Stack Questions

Standard feedback for correct

Standard feedback for partially correct

Standard feedback for incorrect

.
lil
.

]

1A~ (B | T || E|E

% S O @ E Y WA @

" Correct answer, well done.
You have carefully analyzed each step of the code and correctly calculated the values of the variables a, b, and c. It is essential to understand how the assignment and increment operators work in the context of complex
expressions and to pay attention to the order in which these operations are performed.

An important point that you illustrated with this problem is how the increment (++) and assignment (=) operators can influence the values of variables and the final output of the program.

.
lil
.
lil

1| A B I |i= = G S| O @ e M e | @

(B Your answer is nartiallv carrect

1 A~ |B I ==

.
[l
-
Il

% | © MW & MDA e @ P

% Incorrect answer.
intx=9,y=5,a, b, c:

b=a=x++
Y+t
cC=X+Yy;

b = (++y) + a;

printf("\n%d %d %d", a, ++b, ¢);

In this program, we will analyze the values that the variables a, b, and ¢ will display at the end of execution, taking into account the initial values and the operations performed on them within the code.
Initialization and assignment of values:

intx=9,y=25, a, b, c;: We declare the variables x, y, a, b and ¢, and initialize the variables x and y with the values 9, 5.

b = a = x++;: We assign the values of x to the variables a and b, and then increment x. So a gets the initial value of x, which is 8, and b gets the value of a.
Incrementing y and calculating c:

y++;: We increment y by 1, so y will become 6.

c=X+Yy;:: We calculate the sum of x and y, which are now x=10 and 6, and store it in ¢. So ¢ will be 16.

Modification of b:

b = (++y) + a;: We increment y by 1 (so y becomes 7) and add the value of a to y. Since a is 9, adding 9 to 7 gives 16.

Display the result:

Finally, we display the values of a, ++b and ¢, but before displaying the value of b we will increment it by 1, making it 17.

Determination of values:

a: Gets the value of x from the first assignment, so it will be 9.

b: Calculated in the previous step as 17.

c: It was previously calculated as 16.




Percentaged multiple type choice tests

Specify the displayed values, if the numerical values 5 2 -3 are to be read in the indicated order:

int main() {
int a, b;
scanf("%sd%sdsd", &a, &b, &a);
printf("%d,", a);
printf("sd,", b);
printf("sd", a + b);

a. there are syntax errors

b. 527
c. -32-1
d 527

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.

v Answers

Choice 1

Grade

Feedback

Choice 2

Grade

Feedback

Choice 3

Grade

Feedback

Choice 4

Grade

Feedback

E

A~ |B I

[CJ

l5 2.7

None s

LC

-

1 A+ B I
T A~ B I
-32-1

100% :

1

A~ |B I

[CJ

1

Av | B |1

@

527

None s

Av |B |1

e

1

Av |B|I

[[CJ

lthere are syntax errors

None S

1

Av B I

o




Combined Feedback for previous Multiple Choice Tests

v Combined feedback

For any correct response

For any incorrect response

1([AY |B|I||E|E

E % S O ME Y WA e @

Your answer is correct.
You have used the scanf and printf functions correctly to read and display the read values, i.e. the sum of the first two numbers.

Explanations:

Function scanf("%d%d%d", &a, &b, &a); reads three integers from standard input. The last value read to overwrite the previous value of variable a.
The read values are then displayed using the printf function. So:

The variable a will display the last value read for a.

The variable b will display the value read for b.

The sum of the first two numbers, a + b, will display the sum of the values originally read for a and b.

If you enter the values 5, 2 and -3 in this order, the displayed values will be:

a: -3 (last value read for a)

b: 2

a + b: -1 (sum of initially read values for a and b: 5 + 2 = 7, but last read value for a was -3)

You have shown a clear understanding of how to use the scanf and printf functions.

1||AY [B|I||E|E

% || O @@ ¢ WP e @

Your answer is incorrect.
In this code, a sequence of three integers is read using the scanf function, and then the values read and the sum of the first two numbers are displayed.
Function scanf("%d%d%d", &a, &b, &a); is used to read three integers. Since the variable a is read twice, the last value read to overwrite the previous value of the variable a.

Then the read values are displayed using the printf function. In this case, the a variable, the b variable, and the sum of the first two numbers (a + b) are displayed.
If we enter the values 5, 2 and -3 in this order, following the instructions in the code:

The first value read is 5 and is stored in the variable a.

The second value read is 2 and is stored in the variable b.

The third value read is -3 and is stored again in the a variable, overwriting the previous value.

Thus, the displayed values will be:

a: -3 (last value read for a) /
b: 2
a + b: -1 (sum of initially read values for a and b: 5 + 2 = 7, but last read value for a was -3)




O

Matching questions

We consider the variables a, b, ¢, d and e. Write the correct
version of the statements, so that the following assignments are

not accompanied by conversions that modify the assigned values.

—

pa— | 1
c=a Choose... *

e
—_——

a=3 Choose... *

——
P

d=-3.452 | cppose... =

R
——

b=2.1 Choose... *

——

Check

We consider the variables a, b, ¢, d and e. Write the correct
version of the statements, so that the following assignments are

not accompanied by conversions that modify the assigned values.

pos] | 1
c=a char B

a=3

v Answers

Available choices

Question 1

Answer

Question 2

Question 3

Answer

Question 4

Answer

You must provide at least two questions and th

[1 Av B |I

%

Qe

EE = E_' E BN
a=3
[int
[1 Ay B |1 || EIEEIE=E %S
b=2.1
[float
[1 A B I = E=E2E2E = % $
C:!al
[char
‘1 Av B |1 | EEEE % N
[d:—3452




For previous guestion we have implemented the formative feedback for:

» Correct answer
» Partilly correct answer

> Incorrect answer
v Combined feedback

For any correct response

For any partially correct response

Options

For any incorrect response

1 A B T | =

© BE ¢ W™ B

Your answer is correct and demonstrates a solid understanding of data types and their correct use in C!
You used the appropriate data types for the variables a, b, ¢, and d and assigned literal values without requiring implicit conversions to change the assigned values. By using
the appropriate data types and values correctly, you ensure accurate data storage in variables and avoid unwanted changes.

1A~ (B | T | E=E|E

BRL SR @B ;D e §O

Your answer is partially correct.
In the C language, data types are used to specify the nature of the data stored in variables and how they are interpreted by the program. Here is a full explanation for each
data type mentioned in the given problem:

The char data type is used to store characters and is represented by a single byte in memory. Char variables can store a single ASCII character or a special character. In our
case, when we assign the value 'a' to the variable ¢, we store the ASCIl code of the character 'a', which is 97. This ensures that the variable ¢ will contain the ASCII value
corresponding to the character 'a'.

The double data type is used to store double-precision floating-point real numbers. Variables of type double are represented on 8 bytes in memory and provide higher
precision than single-precision floating-point data types. When we assign the value -3.452 to the variable d, we store this value with double precision in memory.

The int data type is used to store integers. Variables of type int are represented by 4 bytes in memory and can store integer values in the range specified by the data type.
When we assign the value 3 to the variable a, we store this value as an integer in memory.

The float data type is used to store single-precision floating-point real numbers. Float variables are represented by 4 bytes in memory and provide lower precision than
double data types, but take up less memory space. When we assign the value 2.1 to the variable b, we must add the suffix f to specify that the value is a float, like this: 2.1f.

By using the correct data types and appropriate values, we ensure accurate data storage in variables and avoid implicit conversions that could change assigned values or
affect data precision.

Show the number of correct responses once the question has finished

A~ BT IE|E

MEps|Spe @B ™ QO 2

Your answer is incorrect.
In the C language, data types are used to specify the nature of the data stored in variables and how they are interpreted by the program. Here is a full explanation for each
data type mentioned in the given problem:

The char data type is used to store characters and is represented by a single byte in memory. Char variables can store a single ASCII character or a special character. In our
cace when we accian the value 'a' to the variable ¢ we ctore the ASCI code of the character 'a' which ic 97 Thic encures that the variable & will contain the ASCI value




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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MOODLE STACK:

Implementation example
and
Small guide for students
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O Let take an example for implementation and explanations in stack moodle:

P : :
Let (s5,) = { Q"_—E:;, ne N} a sequence such that P, (n) and Q;(n) are two polinomyal of degrees k < 3 respectively.
Give an example of a sequence s,, such that sequence is

a) divergent;

b) convergent to zero;

c) convergent to %

Possible answer:
a) {2-m+5-n+1}  py {2-#+5 n+1) c) {6:-n+5-n+1}
{n? -4} {n3 =27} {10 - n3 — 1}
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O To reformulate this problem into one that can be implemented in a stack
according to the principles of formative feedback, we will have to build it in
the following way:

1. Building a formative feedback for cases in which a student will give
Incorrect answers, for each subclass of incorrect answers. He will have
to take into account the explanation of the knowledge necessary for
the student to understand why he made a mistake, where he made a
mistake, and to explain the necessary notions so that he can answer
this subclass of problems correctly.

2. Building a formative feedback in case the student chooses a correct
answer. He will have to illustrate to the student alternative methods by
which he could solve the problem, in this way, expanding his area of
knowledge in the field.
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O

For a) — the personalized
feedback for incorrect
answer

a) divergent; {-(2*n"3)+5*n+1}/{5}

Your last answer was interpreted as follows:
{(-2-m +5-n+1}
{5}

The variables found in your answer were: [n]

X Incorrect answer.
aknk+ak_nf’l+n”+ﬂln+au
bfﬂi+b,‘_ll’1;_l+...+b;}’1+bu ’

Consider the sequence (s,,), 5, =

(s,) isdivergentif k > i

For example:

2,3 .
(5,),8, = %,n € N is divergent, lim,,_,, 5, = —00
A3
Using GeoGebra, we can consider the function f(x) = M, x € R\{-2,2}

x> —4

3
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O

For b) — the personalized
feedback for incorrect
answer

b) convergent to zero; -(2*n"2)+5*n+1

Your last answer was interpreted as follows:
—2-n*+5-n+1

The variables found in your answer were: [#]

X Incorrect answer.
aknk+ak_1nk_1—I—...-I—a1n+a(]
bin'+b_ i~ .. +bin+by

Consider the sequence (s,,), s, =

(s,) isconvergentto Oif k < i

For example:
—2n>+5n+1 . :
(5,), 8, = %,n € N is convergent, lim,_,, §, = 0
A
i : : —2x>+5x+1
Using GeoGebra, we can consider the function f(x) = %

—

,x € R\ {3}
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c) convergent to %.{6*n"3+5*n+1}/{10}

O Your last answer was interpreted as follows:
{6-n3+5-n+1}
For c) — the personalized (10)
feed back for inCOFI‘eCt The variables found in your answer were: [n]
answer X Incorrect answer.

ai nk+ak_1 g Aa;n+tay
bin 4+bi_ n . bntby

Consider the sequence (s,), s, =

(s,) is convergent to % if Kk = i and % = %
,.
For example:
3 -
($p), Sp = —6’;0:353“,,@ € N is convergent to %,llm,,,_wo S, = %
3
Using GeoGebra, we can consider the function f(x) = —Glx_;Sf;I)l,x € R\{1}
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O

For a) — the personalized
feedback for correct
answer

a) divergent; {-(2*n"3)+5*n+1}/{n"2-4}

Your last answer was interpreted as follows:
{—2-n3+5-n+1}

(=)

The variables found in your answer were: [n]

v Correct answer, well done.

_n.3
Let's analyze if the sequence s, = % is divergent. Let's look at the behaviour of

this sequence as n — ©0.
Consider the polynomials:

e P.(n) = —2n + 5n + 1(degree3)
e O,(n) = n* — 4(degree2)

-2 +5n+1

The sequence s, is: 5, =
q n n n2_4

To determine the behavior of the sequence, we divide the numerator and the
denominator by n’:

asual | MEETAS) Skt
P-4 (1) - A

2
res

Sn =

Asn — 00, the terms s 12 and };iz tend towards 0. Therefore, the expression becomes:

n,n

7]
Sp R —- = —2n

As n — 00, —2n tends towards —oo, which means the sequnce is divergent.

=21 +5n+1 . .
Therefore, the sequence 5, = % is correct example of a divergent sequence.
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O

For b) — the personalized
feedback for correct
answer

b) convergent to zero; {-(2*n"2)+5*n+1}/{n"3-27}
Your last answer was interpreted as follows:
{-2-n"+5-n+1}
{n3 - 27}

The variables found in your answer were: [1]

v Correct answer, well done.

-2 +5n+1 .
Yes, the sequence 5, = — 5,7 Isa correct example of sequence that converges to
o

zero. Let's see why.
Consider the polynomials:

e P.(n) = —2n* + 5n + 1(degree2)
e Oy(n) =n’ — 27(degree3)

—2n* +5n+1

The sequence s, is: 5, = o

To determine the behavior of the sequence as n — oo, we devide the numerator and
the denominator by n:

~2n2 | sn 1 2, 5,1
224541 _ 3 N ot
P21

B
7 1— 2

,”T 3

—2
Asn — o0, the terms —, iz
n - op

0+0+0 __
-0 = 0

Sy =

Lol

and n% tend towords 0, and trus the expression

becomes: s, ~

Therefore, the sequence converges to zero as n — ©0.

—2n* +5n+1

7 is a correct example of sequence that converges

Thus, the sequence s, =

to zero.
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O

For c) — the personalized
feedback for correct
answer

c) convergent to %.{6*n"3+5*n+‘|}/{10*n"3-’|}

Your last answer was interpreted as follows:
{6-n3+5-n+1}
{10 - n3 — 1}

The variables found in your answer were: [1]

v Correct answer, well done.

61 +5n+1

Yes, the sequence s, = — -5 —

is a correct example of sequence that converges to

%. Let's see why.

Consider the polynomials:
e P.(n) = 6n° + 5n+ 1(degree3)
e O2(n) = 101 — 1(degree3)

—6n° +5n+1

The sequence s, is: 5, = — 5

To determine the behavior of the sequence as n — o0, we devide the numerator and
the denominator by n:

5 1

6 | 5n 1
§ = 6n3+5n+1 = w +n3+n3 = 6_|_nz—|_n3
" 10n°~1 lo 1 10-—+
3 5 e
As n — o0, the terms % and % tend towards 0, and thus the expression becomes:
n- H-
g 64040 _ 6 _ 3
~10-0 T 10~ 5

Therefore, the sequence converges to % asn — 00.

6m° +35n+1

Thus, the sequnece s, = T
s

3

5"

is correct example of a sequence that converges to
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Steps taken in implementing the question:

O

»Wwe must enter a name for the question

Question name ‘ workshop_example ’

»for an easy use and management of the code in the stack, we have the
possibility to define variables and assign them values, like this; if we
have a complex answer for the question or we have a frequently used
expression within the statement, we can define variables by assigning

them those values:

,
Question variables (2] tal: {-2*n*3+5*n+1}/{n"2-4};

ta2: {-2*n"2+5*n+1}{n"3-27};
ta3: {6*n*3+5*n+1}/{10*n"3-1};




O

»>Introduce the statement:
Question text (2] 1 A B I = =

il
il
OO
2

© [ & & ™ @ wp ©

Let \((s_n)=\left\{\frac{P_k(n)H{Q_i(n)}, n\in\mathbb{N}\right\}\) a sequence such that
(P_k(n)\) and \(Q_i(n)\) are two polinomyal of degrees \(k\leq 3\) respectively.
Give an example of a sequence \(s_n\) such that sequence is

a) divergent;[[input:ans1]] [[validation:ans1]][[feedback:prt1]]
b) convergent to zero;[[input:ans2]] [[validation:ans2]][[feedback:prt2]]

c) convergent to \(\frac{3}{5}\).[[input:ans3]] [[validation:ans3]][[feedback:prt3]]

* mathematical equations are inserted between \(\)

 for each sub-point in the question we will have one answer, which will
have to be validated with the answer given by the teacher, and we can
have specific feedback for each sub-point, whether the answer is correct,

partially correct or incorrect
/4



»For each answer we need input a model answer:

O

v Input: ans1

Input type © Algebraic input = ’

In our example we have
Model answer © |t | defined variables and we
out box size o (1) used in model answer

v Input: ans2

Input type (?) Algebraic input = }
Model answer (?) ta2 ]
Input box size (2] 15 \ v Input: ans3

Input type (2] Algebraic input =

Model answer (2] ta3

Input box size (2] 15



O »We need to input the “Potential response tree” for each sub-point

v Potential response tree: prt1

Node 1

Node 1 when true

Node 1 true feedback

©®  Answer test [ AlgEquiv = ] SAns [ ans’ ] TAns [ tal ]

Test options D Quiet m

® Mod E] Score . Penalty [j Next m Answer note prt1-1-T ]

e

1 A B I EEZEE % S O @R ¢ & @ wp O B

Let's analyze if the sequence \(s_n=\frac{-2n"3+5n+1}{n"2-4}\) is divergent. Let's look at the behaviour of
this sequence as \(n\rightarrow \infty\).

Consider the polynomials:

e \(P_e(n)=-2n"3+5n+1(degree 3)\)
+ \(Q_2(n)=n"2-4(degree 2)\)
The sequence \(s_n\) is: \(s_n=\frac{-2n"3+5n+1}{n"2-4}\).

To determine the behavior of the sequence, we divide the numerator and the denominator by \(n"2\):

\(s_n=\frac{-2n"2+5n+1{n"2-4}=\frac{n"2(-2n+\frac{BE{n}+\frac{1H{n"2}) {n"2(1-\frac{4}
{n"*2}) =\frac{-2n+\frac{5H{n}+\frac{TH{n"*2}{1-\frac{4H{n"2}}\)

the expression becomes: \( s_n\approx \frac{-2n}{1}=-2n\)
As \(n\rightarrow\infty,-2n\) tends towards \(-\infty\), which means the sequnce is divergent.

Therefore, the sequence \(s_n=\frac{-2n"3+5n+1}{n"2-4}\) is correct example of a divergent sequence.

As \(n\rightarrow\infty\), the terms \(\frac{5}{n} \frac{1}{n"2}\) and \(\frac{4}{n"2}\) tend towards 0. Therefore,

/4



O Node 1 when false ©® Mod E] Score @ Penalty [j Next m Answer note [ prt1-1-F ]

Node 1 false feedback (2] 1 Av B I = i= = % S © (@ W & & @ pp © =3

Consider the sequence \((s_n),s_n=\frac{a_kn"k+a_{k-1}n"{k-1}+\ldots+a_1n+a_O}Hb_i n"i+b_{i-1}n"{i-
1}+\ldots+b_in+b_0}\).

\((s_n)\) is divergent if \(k>i\)

For example:

\((s_n),s_n=\frac{-2n"3+5n+1}{n"2-4}, n\in\mathbb{N}\) is divergent, \(\lim_{n\rightarrow\infty}s_n=-\infty\)
Using GeoGebra, we can consider the function \(f(x)=\frac{-2x"3+5x+1}{x"2-4}, x\in\mathbb{R}\backslash\
{-2,2\}\)

-

/
“ //////



Potential response tree: prt2

Node 1

Node 1 when true

Node 1 true feedback

e

(2]
(2]

-
Answer test [ AlgEquiv s ] SAns [ ans2 J TAns | ta2 ]

Test options C] Quiet
Mod | = ¢ | Score | 1 Penalty |Next| [stop] = |Answer note | prt2-1-T ]

1 A B I E EE E % 8§ © =@ N & &« & Hp @ =&

Yes, the sequence \(s_n=\frac{-2n"2+5n+1}{n"3-27}\) is a correct example of sequence that converges to
zero. Let's see why.

Consider the polynomials:

L

(P_e(n)=-2n"2+5n+1(degree 2)\)
(Q_2(n)=n"3-27(degree 3)\)

—_—

The sequence \(s_n\) is: \(s_n=\frac{-2n"2+5n+1H{n"3-27}\).

To determine the behavior of the sequence as \(n\rightarrow\infty\), we devide the numerator and the
denominator by \(n"3)):

\(s_n=\frac{-2n"2+5n+1H{n"3-27}=\frac{\frac{-2n"2H{n"3}+\frac{ESn}H{n" 3} +\frac{1H{n" 3}}{\frac{n"3}{n"3}-
\frac{27}{n"3}}=\frac{\frac{-2{n}+\frac{BH{n"2}+\frac{1H{n"3}}H{1-\frac{27}{n"3}}\)

As \(n\rightarrow\infty\), the terms \(\frac{-2}{n} \frac{5}{n"2}\) and \(\frac{1}{n"3}\) tend towords 0, and trus
the expression becomes: \(s_n\approx\frac{0+0+0}{1-0}=0\)

Therefore, the sequence converges to zero as \(n\rightarrow\infty\).

Thus, the sequence \(s_n=\frac{-2n"2+5n+1}{n"3-27}\) is a correct example of sequence that converges to

Zero.

pS
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O Node 1 when false ® Mod @ Score @ Penalty C] Next m Answer note [ prt2-1-F ]

Node 1 false feedback (2] 1 A~ B I =EEE % S O @B & P © i

Consider the sequence \((s_n),s_n=\frac{a_kn"k+a_{k-1}n{k-1}+\Idots+a_1n+a_0}b_i n™i+b_{i-1}n"{i-
1H+\ldots+b_in+b_0}\).

\((s_n)\) is convergent to O if \(k<i\)

For example:

\((s_n),s_n=\frac{-2n"2+4+5n+1}{n"3-27}, n\in\mathbb{N}\) is convergent, \(\lim_{n\rightarrow \infty} s_n=0\)

Using GeoGebra, we can consider the function \(f(x)=\frac{-2x"2+5x+1}{x"3-27}, x\in\mathbb{R}\backslash\
{3\

) 7 /’////



Potential response tree: prt3

Node 1

Node 1 when true

Node 1 true feedback

(2]
(2]

©®  Answer test ‘ AlgEquiv s ’ SAns [ ans3 J TANs [ ta3 ]

Test options D Quiet -
Mod E] Score . Penalty C] Next m Answer note [ prt3-1-T ]

1 A B I = = = % N O (& [ ¢ WP HP @

Yes, the sequence \(s_n=\frac{6n"3+5n+1}{10n"3-1}\) is a correct example of sequence that converges to\
(\frac{3}{5}\). Let's see why.

Consider the polynomials:

(P_e(n)=6n"3+5n+1(degree 3)\)
(Q_2(n)=10n"3-1(degree 3)\)

\
\
The sequence \(s_n\) is: \(s_n=\frac{-6n"3+5n+1}{10n"3-1}\).

To determine the behavior of the sequence as \(n\rightarrow\infty\), we devide the numerator and the
denominator by \(n"3\):

\(s_n=\frac{6n"3+5n+1}{10n"3-1}=\frac{\frac{6n"3}{n"3}+\frac{EnH{n"3}+\frac{1}{n" 3}H{\frac{10n"*3H{n"3}-
\frac{1H{n"3}}=\frac{6+\frac{BH{n"2}+\frac{1}H{n"3}}{10-\frac{1}{n"3}}\)

As \(n\rightarrow\infty\), the terms \(\frac{5}{n"2}\) and \(\frac{1}{n"3}\) tend towards 0, and thus the
expression becomes: \(s\approx\frac{6+0+0}{10-0}=\frac{6}{10}=\frac{3}{5}\)

Therefore, the sequence converges to \(\frac{3}{5}\) as \(n\rightarrow\infty\).

Thus, the sequnece \(s_n=\frac{6n"3+5n+1}{10n"3-1}\) is correct example of a sequence that converges to \

(\frac{3}{5}\).

NN
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O

Node 1 when false

Node 1 false feedback

2
e

A

Mod E] Score @ Penalty C] Next Answer note [ prt3-1-F ]

IA|
Ivl

1 A~ B I = = o N © (@ @ & & D Hp

Consider the sequence \((s_n),s_n=\frac{a_kn"k+a_{k-1}n"{k-1}+\Idots+a_1n+a_O0Hb_i n™i+b_{i-1}n"{i-
1}+\ldots+b_in+b_0}\).

\((s_n)\) is convergent to \(\frac{3}{5}\) if \(k=i\) and \(\frac{a_k}{b_i}=\frac{3}{5}\)

For example:

\((s_n),s_n=\frac{6n"3+5n+1}{10n"3-1}, n\in\mathbb{N}\) is convergent to \(\frac{3}{5},
\lim_{n\rightarrow\infty} s_n=\frac{3}{5}\)

Using GeoGebra, we can consider the function \(f(x)=\frac{6x"3+5x+1}{1-x"*3=10}, x\in\mathbb{R}\backslash\
{1\

N

/i



Py(n)

Let (s,) = { o " € N} a sequence such that P,(n) and Q;(n) are two polinomyal of degrees k < 3 respectively.

Give an example of a sequence s,, such that sequence is

a) divergent; {-(2*n"3)+5*n+1}/{n"2-4}

Your last answer was interpreted as follows:

The variables found in your answer were: [#n]

b) convergent to zero; {-(2*n"~2)+5*n+1}/{n"3-27}

Your last answer was interpreted as follows:

The variables found in your answer were: [n]

c) convergent to %.{6*n"3+5*n+1}/{10*n"3—1}

Your last answer was interpreted as follows:

The variables found in your answer were: [n]

{-2-n"+5 - n+1}

(= 4)

{(-2-n*+5-n+1}

{n? - 27}

{6-n3+5-n+1}
10 -n3 -1
{ }
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O Qfor [é g] should be entered as matrix([1,3],[5,9])

U enter a + f as alpha + beta
dl<xandx <5 notl<x<5

4 forlist 1, 2, 3, 3 type [1, 2, 2, 3]

4 for set type {1,2,3}

d e*sin(bx) should be entered as exp(a * x) * sin(b * x)
Ui or e is entered as %i respectively %e

3 x?2 is entered as x"2

l % IS entered as 3/{5 * x} /////
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