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1 Introduction

We work with Abaku every day and the more we use it the more we discover over and over
again how fabulously flexible it is and that it is possible to utilize it however you actually
want. There is probably an infinite number of ways how to use it. From the easiest puzzles
and riddles, through playing with numbered cards, to the exercises. And the exercises are
the main topic of this document.

The exercises, their creation, their assigning and solving, these are, next to the games, the
pillars of Abaku Education app. Abaku exercises in our app are based on real life scenarios
of teacher’s everyday routines and work in the similar way as in classical teaching. l.e.
teacher prepares some exercise, assigns it to the students and they submit their solutions.
Our app works in the same way. Furthermore, teachers have everything stored and can get
back to any exercise or result at any time.

We wish you good luck and joyous work with Abaku exercises.

Abaku Team



2 The Workflow

As stated in previous chapter, we carefully designed the Abaku exercises to resemble what
teachers know from everyday life and also designed it to be both robust and easy to use.
The generic workflow of Abaku exercises looks as follows:

1.

Teacher designs and creates an exercise - one exercise with specific setting (type,
tiles, time limit, tiles limit etc) can be assigned to multiple classes, students or even
just to one student.

Teacher assigns the exercise - as in real world teachers can assign the exercise to
how many students they please and even repeatedly.

Students solve the exercise - students are notified about new exercise to be done
and when they submit their solution teacher is also notified about new submission.
Teacher assesses the results - teachers see the submissions of each student no
matter whether they finished it or not (e.g. time limit passed).

Teacher uses the exercise again - teachers can use the same exercise over and
over again and assign it to the same or totally different group of students.

Teacher
CREATES
Teacher
ASSIGNS
Students
A SOLVE
g Teacher
ASSESSES
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3 Abaku Exercises

[ Main screen Y Exercises
Play

You can access the exercises right from the main screen by tapping Exercises button which
leads you to exercises list. The exercises which you can see here are just yours and yours
alone and unless you create the first one, the list will be empty.
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Accessing the exercises
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Empty exercise list
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4 New Exercise

Main screen Y Exercises Y New Exercise

Play
4.1 Working Board

Proper work environment is essential to every job and in Abaku exercises the working board
in the centerpiece of everything. For easier understanding try to imagine a board with 20x20
grid, which looks very much like standard Abaku game board. But this one is absolutely
clean and has no bonus squares. The most important thing is going to happen right on this
board - creation of new exercise. You will create exercises on it and student will solve
them after you assign them.

Description

Exercise type Find operations

ime limit 10 min

None

Allowed operations
1219200 P 0EP
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Example of working board

4.2 Settings

Before you begin, it is good to go through all the options you have to customize your
exercises.

4.2.1 Name and Description

Two very common fields. Try to keep both of them as short and catchy as possible since the
students will read them when they start to solve the exercise along with generic instructions
and settings of the exercise.
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4.2.2 Exercise Type

Exercise type specifies how should the students solve the exercise i.e. what should they
actually do. It is one of the most crucial setting of the exercise and you can find a dedicated
chapter Exercise Types below for you to get more familiar with each type.

4.2.3 Time Limit

Every exercise can be limited by time which means in which time should the students solve
it. The countdown begins when the student opens the exercise and reads the instructions. If
you want no time limit for your exercise, set it to 0.

4.2.4 Scoring

For making the exercise more challenging, you can also set how should be the final score
counted. You can choose between following scoring types:

e Classic - as in Abaku game, the score is the sum of nominal values of used tiles.
E.g. for combination 123 the student gains 1 + 2 + 3 = 6 points.

e Points for tiles - each tile is worth certain number of points. E.g. for combination 123
student gains 3 points with 1 point per 1 tile setting.

e Points for equations - each equation created is worth certain number of points. E.g.
for combination 1234 (contains two equations 1 + 2 = 3 and 12/ 3 = 4) student gains
2 points with 1 point per 1 equation setting.

e None - Score is not counted.

Not every type of scoring can be used with every Exercise Type. Following table shows
which types of scoring can be used with each exercise type.

. Points for Points for
Classic . : None
tiles equations
Finq v
operations
e v v v v
equations
Fill in the
blanks v v v
Rea_rrange v v v v
tiles
Re_place v v v v
tiles




4.2.5 Allowed Operations

You can also select which operations (addition, subtraction, multiplication, division, square,
cube, square and cube roots) you want to allow the students to use in your exercise. This
comes in very handy in situations when you don’'t want to bother your students with e.g.
powers and roots and so you simply disallow them.
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Allowed operations panel

4.2.6 Available Tiles

Similarly, you can also limit which tiles and how many of each value will the students have at
disposal while solving the exercise. It is very advisable to use it in situations when you e.g.
want your students to have only two tiles to choose between, which will younger students
most likely appreciate. Nevertheless the possibilities are endless here and with crafty setting
you can create even a very complicated riddles and puzzles.
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Available tiles panel

The more possibilities you give to the students the more complicated it will be for
them to find the right solution.



5 Exercise Type

When creating new exercise, setting an exercise type is probably the most important thing to
do. Exercise type specifies what should the students do with the exercise and how does the
exercise work. Let’s go through each type a bit more in depth.

The working board is quite large and you can lay down several number rows one
after each other, next to each other or however you like.

5.1 Find operations

First, lay down tiles on the board, best is to start with a simple row of numbers.
Students have no other tiles available and cannot even move or otherwise work
with the laying tiles, but while solving it they see buttons with operations symbols

. . . Pla
you allow them to use and they select which operations they see in the row. y

Example: You set 1234 on the board and assign it. The student should recognize that there
are two types of operations - 1 +2 =3, i.e. adding, and 12/ 3 =4, i.e. division. Then the
student can submit the solution.

1082534
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Preview of studentis solution with adding and division selected

Difficulty wise this type is suitable for the beginners and less skilled students.


http://abaku.org/redirect/yt-abaku-exercises-4.php
http://abaku.org/redirect/yt-abaku-exercises-4.php

5.2 Find Equations

This type is quite similar to Finding operations, but in this case the students will
directly indicate the tiles forming an equation on the board. This will be
done by tapping each tile forming such an equation and adding the selected
combination with Add button into the list. Student can see this list of selected
combinations at any time by tapping Selected button and if need be remove
some combinations from it. Let’'s see an example.

Play

Example: You lay down 1234 row and assign it. By tapping the student taps tiles 1, 2 and 3
one by one (1 + 2 = 3) and taps Add. Now you can see that at the button Selected there is a
number (1) signifying how many combinations student already added. Then the student taps

1,2,3and 4 (12/ 3 = 4) and again taps Add. If it is all, student can submit it.

192 (3 4

Add
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Preview of studentis solution with 123 combination selected

Students love this type of exercise and it can be therefore used for both skilled and

less skilled students.
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5.3 Fill in the Blanks

Filling in the blanks or gaps is evergreen of exercise solving. Here, the students
are presented with an incomplete Abaku row which they should complete to be
valid by Abaku principles and simultaneously find the best solution

possible. Play

In this type of exercise, you should prepare an incomplete Abaku row and select where it
should be completed by tapping any of the empty squares (that is with no tiles on them).
Such squares are then highlighted and you are ready to assign the exercise to the students.

Simple gap

Fill the blanks

10 min

Classic

Ol |28 |46 7]E]% i

Simple fill in the blanks exercise. Blank square is at the and of the row.

Students then fill in the blank squares to create best combination possible which, of course,
depends on scoring setting.

12 3 4
0§ BN 25 153 4 23 ) i 4E) k8
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Studentis solution
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Example: As you might see in the pictures above, we laid down 123_ (underscore
represents a blank square). Student can fill it with number 4 which creates basic Abaku row
1234 with two equations (1 +2=3 and 12/ 3 =4).

Yet, it is possible to fill it with number 9 to create Abaku row 1239 which consists of three
equations (thatis 1 + 2 = 3, 12 - 3 = 9 and 3% = 9). Even though the student created a valid
Abaku row, which is definitely praiseworthy, it is not the best solution possible. How you
handle that we leave up to you.

EX € Simple gap
i 09.10.2016 18:36:36
00:00:23

SpongeBob

16

My solution Ideal solution
18 -8 -6
3
1
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<z

1z & 9
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Best solution possible displayed

1, You can have more than one blank square in your exercise.
2, This type is also very popular and can be used for every student.



5.4 Rearrange Tiles

Now, we are getting at a bit more complicated types of exercise. Well, at least
for the students. When using this type of exercise the task of the student is to
rearrange tiles on the board to create best Abaku combination possible. But to

i . Pl
do that student can use only the tiles already lying on the board. ay

Example: You lay down well known row 1234 but in a different order. Then by tapping one
by one you unlock each tile.

Simple rearrange

328 NN A
Rearrange tiles
10 min
Classic
f2oo0o0p §
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Shuffled row 1234

Student then solves it by rearranging it to 1234 and submits it.

NE201 4483
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Studentis solution
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Well, this definitely is a correct solution which consists of two equations (12 /4 = 3 and 2% =
4).

Simple rearrange
09.10.2016 18:38:16
00:00:19
SpongeBob

16

y solution deal solution
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Studentis result

Yet, there is a better solution and that is row 4312 consisting of three equations.

| Back ‘
E Simple rearrange
09.10.2016 18:38:16

00:00:19

SpongeBob

16

DB - BE
B-8-0
4 31 2
B -0 -8
o (] =

Ideal solution

Tiles rearranging is a real brain-twister and is suitable rather for more skilled
students, but by locking mechanism you can create very simple exercises as well.




5.4.1 Locked and unlocked squares

As true pioneers, we add a support of so called locked and unlocked squares in the app for
Rearrange tiles and Replace tiles exercise types. In plain words, you don’t want students to
be able to move (see Rearrange tiles) or replace (see Replace tiles) some tiles on the board,
you have the possibility to simply lock them. For locking the square and thus also the tile
laying on it just simply tap it. Unlocked squares and tiles have brighter colour than the
locked one which are rather pale.

2 3 4

Tiles 1 and 2 are locked, 3 and 4 are unlocked

Bear in mind that while creating an exercise all the square are locked by default and if you
place a tile on it, students won’t be able to work with it. You have to explicitly tap the tiles you
want to unlock. Unless you do that, student’s won’t be able to solve the exercise.

Locking and unlocking is a very powerful tool that allows you to craft your exercises to
perfection and scale their complexity and difficulty. Generally speaking, the less unlocked
squares you have on board the less combinations the students have to think through and the
more easier is the exercise to solve.

Image you have e.g. row 1234 and you use exercise type Rearrange tiles. If you unlock all
four squaresttiles, there are 4! that means 24 possible solutions which must the student
consider whether they are both valid and the best there is at the same time. On the other
hand, if you unlock only squares/tiles 3 and 4, the correct solution narrows down to only two
options (1234 or 1243), which is considerably easier assignment for younger or less skilled
students.

Keep in mind, that all squares are locked by default.
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