Journal of Reviews on Global Economics, 2019, 8, 815-837 815

Developing Formulas for Quick Calculation of Polyhedron Volume
in Spatial Geometry: Application to Vietham

Bui Anh Tuan', Michael McAleer?®, Nguyen Thi Tieu Dang’ and Kim-Hung Pho®"

1Department of Mathematics Education, Teachers College, Can Tho University, Vietnam

2Department of Finance, Asia University, Taiwan

®Discipline of Business Analytics, University of Sydney Business School, Australia

*Econometric Institute, Erasmus School of Economics, Erasmus University Rotterdam, The Netherlands

5Department of Economic Analysis and ICAE, Complutense University of Madrid, Spain

®Institute of Advanced Sciences, Yokohama National University, Japan

7Department of Mathematics Education, Teachers College, Can Tho University, Vietnam

8Fractional Calculus, Optimization and Algebra Research Group, Faculty of Mathematics and Statistics, Ton

Duc Thang University, Ho Chi Minh City, Vietnam

Abstract: In the age of globalization, an effective leadership skill is the ability for quick calculation of work-related
problems. From an economic perspective, fast computation often provides a competitive advantage in business, where
speed, efficiency and accuracy are required. Quick calculation techniques are a central problem in modern mathematics
because it shortens the time for solving technical problems. The purpose of the paper is to provide an explanation that
will lead to a quick solution to a volume problem. Specifically, some convenient formulas are provided for quick
calculation of the volume of the common polyhedron, together with a number of multiple-choice questions with IATA
software to practice. Based on the evaluation results, reliable multiple-choice questions are used for an empirical study
in Can Tho City, Vietnam on the effectiveness of the formulas for quick calculation of the polyhedron volume in spatial
geometry. Statistical analysis shows that quick formulas help students to complete lessons at a higher rate, thereby
contributing to improvements in the effectiveness of teaching geometry, especially the volume of the Polyhedron.
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1. INTRODUCTION

In the age of globalization, an effective leadership
skill is the ability for quick calculation of work-related
problems. From an economic perspective, fast
computation often provides a competitive advantage in
business, where speed, efficiency and accuracy are not
only useful but also essential. Quick calculation
technigues are a central problem in modern
mathematics because it shortens the time for solving
technical problems.

As an example of an interesting problem in spatial
geometry, consider a company that produces a
monolithic wooden souvenir in the shape of a pyramid,
as shown below. Knowing the wood block with the
bottom side is 6¢cm square, the side is 9cm long. How
many cm® of wood are needed to complete this
pyramid?
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In order to address this problem, one needs to build
a mathematical model, then use geometric formulas to
calculate the solution. This work is quite simple for a
mathematician, but it may not be quite as simple for
others. The question to be addressed can be presented
as: “How can a system of formulas be constructed for a
quick calculation of polyhedron volume in spatial
geometry in order to solve problems in real life?”

Returning to the initial problem, call the bottom and
side edges of the wooden pyramid a and b,
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respectively. Then it is possible to formulate the volume
of wood blocks as:

_ a*Nab* -24°

V=
6

With a = 6cm and b = 9cm, using the formula leads
to a quick calculation of the volume of wood.

From the illustration above, it can be seen that the
construction of a quick calculation system of the
pyramid volume has two benefits:

1. The time to calculate the volume of the pyramid
problem will be faster;

2. The quick calculation formula can be

programmed easily.

The procedure for establishing the formula can be
considered as a type of knowledge production.
According to Bribena (2019), the production of such
knowledge is closely related to the process of
globalization, with both offering important elements in
the global commodity and commercial markets, where
speedy computation can provide a competitive
advantage. The process of producing knowledge also
plays an essential role in categorizing global
organizations in different systems.

From a different perspective, according to Sousa et
al. (2019), to be a good leader in the industrial age 4.0
requires at least two qualities, namely good work and
computational thinking. With the construction of quick
calculation formulas, its use by skillful leaders will save
time and improve work efficiency. Creating such a
recipe also helps to train people to learn computational
skills develop a specific mindset, thereby connecting
the real world to its virtual counterpart.

From an educational perspective, mathematics is a
very important and influential subject for admission to a
university or college. Therefore, in order to obtain a
high score in this subject, we need to have knowledge
and understanding of mathematical concepts and
essences. In particular, spatial geometry has the most
obvious difference for algebra which is the theory of
space, thus learners should study theories as well as
theorems to be able to apply effectively.

In order to address the problems of spatial
geometry, it is important to draw the right shape.
Imagine how you can see the surface, not see the
surface, from which one can know the shapes that we
need to calculate it. But to be able to solve quickly to

spatial geometry, it is crucial to practice this issue
regularly, because only practice will increase the ability
to think and apply theorems quickly. About spatial
geometry, this issue is currently researched
theoretically and practically by several scientists and
has gained many attentions in the last two decades.

For instance, Bertoline (1991) presented to use 3D
geometric models to teach spatial geometry concepts.
Bako (2003) researched about different projecting
methods in teaching spatial geometry. Laborde et al.
(2006) introduced about teaching and learning
geometry with technology. Kosa and Karakus, F.
(2010) researched to dynamic geometry software Cabri
3D for teaching analytic geometry. Kurtulus and Uygan
(2010) presented to the effects of Google Sketchup
based geometry activities and projects on spatial
visualization ability of student mathematics teachers.
Moss et al. (2015) introduced about adapting Japanese
Lesson Study to enhance the teaching and learning of
geometry and spatial reasoning in early year
classrooms: a case study. Peter (2012) introduced to
critical thinking: Essence for teaching mathematics and
mathematics problem solving skills.

In Vietham, the renewal of the form of multiple-
choice assessment of mathematics from National high
school exams from 2017 shows progress in education
reform. Since then, the renewal of teaching and
learning methods to suit new exam forms has also
been continuously set and achieved significant results.
Nevertheless, to meet that requirement, students need
a tremendous amount of knowledge to solve 50
multiple-choice questions within 90 minutes. In which
questions about spatial geometry still occupy relatively
large time of students. About multiple-choice questions,
there are many scientists have studied and utilized it,
for example, Lindberg et al. (2010) researched to new
trends in gender and mathematics performance: a
meta-analysis.

Torres et al. (2011) presented about improving
Multiple-Choice  Questions. Little et al. (2012)
introduced to multiple-choice tests exonerated, at least
of some charges: Fostering test-induced learning and
avoiding test-induced forgetting. Lesage et al. (2013)
researched about scoring methods for multiple choice
assessment in higher education—Is it still a matter of
number right scoring or negative marking? Lindner et
al. (2014) presented about  tracking the
decision-making process in multiple-choice
assessment: Evidence from eye movements. Azevedo
(2015) introduced to e-assessment in mathematics
courses with multiple-choice questions tests.
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Regarding the use of formulas in teaching
mathematics, Chazan (2000) proved effective when
applying the Algebraic formula system in High Schools.
For quick manipulations, Wheatley (2016) has
developed rapid drawing techniques applied in
mathematics; Boslaugh (2012) provides a statistical
view of fast citation tools on the desktop. In Geometry,
Grabinski et al. (2002) also studied simple formulas
related to straight lines. From studies and context of
teaching mathematics in Vietham, a question arises:
‘How to build formulas for quick calculation of
polyhedron volumes in geometry for the teaching of
mathematics?”

In order to provide an answer to this question, this
paper first introduce to formulas to quickly calculate of
polyhedron volume in spatial geometry based on the
knowledge learned to help students solve multiple-
choice questions quickly and effectively. This is the
primary motivation for us to study this article. The rest
of the paper is organized as follows. The literature
review is presented in Section 2. We develop formulas
to quickly calculate of polyhedron volume in spatial
geometry in Section 3. In Section 4, we investigate to
empirical analysis at Can Tho City to evaluate
efficiently of the proposed formulas. Concluding
remarks and inference will be provided in the last
section.

2. LITERATURE REVIEW

2.1. Pyramid

Given convex polygons 4 4,..4 and a point S is
outside the plane containing that polygon. Connecting
S with vertices 4,4,,..,4 to obtain n triangles:

SAA,SAA,,...SA 4 .

A
A, 3

Shapes consists of n triangles and polygons
AA,..A is called a pyramid and it denoted by

SAA..A .

2.2. Equilateral Pyramid

A pyramid is called an equilateral pyramid if its base
is a regular polygon and its sides are equal. Sometimes
we also define the following: A pyramid is called an
equilateral pyramid if its base is a regular polygon and
has the ending point of perpendicular lines that
coincides with the center of the base polygon.

S

A

B

In an equilateral pyramid, it can be seen that, side
edges and side surfaces create the base polygons of
equal angles.

2.3. Prisms

Shapes is created by parallelograms
AA A, A, 4,444, A A4 A" and two
polygons 4 4,..4 ,A4"' 4',.. A" is called a prism, and it
denoted by 4 4,..4 . A" A',..4" .

A'pp s A’y

.Al ‘A 3

A,

In a prism, it has been seen that, the side edges are
equal, the side surfaces are parallelograms and two
bottoms are equal polygons.

2.4. Box Shape

A box shape is a prism has the base is a
parallelogram.
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D’

In a box shape, it can be seen that the side surfaces
are parallelograms and the diagonal of the box shape
intersects at the center of each line. We now introduce
to formulas to quickly calculate of polyhedron volume in
spatial geometry in the next section.

3. DEVELOPING FORMULAS FOR QUICK
CALCULATION OF POLYHEDRON VOLUME IN
SPATIAL GEOMETRY

According to Jones (2002), the demonstration of
Mathematical properties is conducted in the following
order: Explanation — Discovery — Intellectual
challenge — Verification — Systematization.

This process has two major problems for learners:
proof time and intelligence. To shorten the process, we
demonstrate the general formulas of the volume of
common polyhedron. In order to shorten the time, we
have developed a recipe table for learners. The
following presentation relates to the proof and
formulation of the general formula.

3.1. Volume of pyramid

3.1.1. Equilateral Triangular Pyramid

Formula 1: Given an equilateral triangular pyramid
S.ABC has a base 4BC is an equilateral triangle with
its edges equal to a and the side edge equals to b, then
one has:

y a*N3b* - d*

S.4BC 12

Solution

Let G is a center of AABC = SG L (4BC)

It can be observed that A4BC is an equilateral
triangular

oA =3 a3

3
2 3
In addition, we have ASGA is a right triangle at G
thus:

2 2 2 az 3b2—a2
SG=NSA - 4G = [ - % = |2

1 1 (30 -d? azx/g a*\3b* - a?
5.ABC=§'SG'SAAEC=§' 3 4 = B

Hence, y
a2
12

Incaseof a=b=V =

Formula 2: Given an equilateral triangular pyramid
S.ABC has a base edge with length equal to a and the
side surface created with the base plane is an angle is
a, then one has:

Vs e = a’tana

' 24

S
A C
M
B

Solution

Let G is a center of AABC = SG L (4BC)

Thus the angle of between (SBC) and (ABC) is
SMG =«

One has A4BC is an equilateral triangular

2

= S = a \/5

AABC 4

Furthermore, we have ASMG is a right triangle at
G, thereafter, we get:
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SG=GM.tana=lAM.tana=m
3 6
[ 1 la\/g.tana a2\/§ & tana
and obtain VS.ABC=§-SG~SAABC=§- - e

Formula 3: Given an equilateral triangular pyramid
S.ABC has a side edge with length equal to b and the
side edge created with the base plane is an angle is g,

then one has:

J35* sin Bcos’ B
VS.ABC =
4
S
A C
M
B
Solution

Let G is a center of AABC = SG L (4BC)

ASGA is aright triangle at G, one has:
SG = SA.sin § = b.sin

In addition, we have

AG = SA.cos = AM =%AG _ 3b.czos/5

On the other hand,
triangular, one has

NG 2

= AM =— AB= AB=—
2 e

AB;\/E _ (\/gb.cos ﬁ)2 ? _ 33 cos’ B

4

AABC is an equilateral

AM = \/gb.cosﬁ

=S =

AABC

3 . 2
Therefore, V. ! SG.S =w .

S.ABC A" MBC
3 4

Formula 4: Given an equilateral triangular pyramid
S.ABC has a base edge with length equal to a and the
side edge created with the base plane is an angle is g,

then one has :

3

t
Vs.asc = «tanf

) 12
S
A C
M
B

Solution

Let G is a center of AABC = SG L (4BC)

It has been seen that, AABC is an equilateral
triangular

V3

=>AM=—AB=—3a
2 2

ASGA is aright triangle at G, thereafter we get:
SG = AG.tanf = %AM.tanﬁ = ?a.tan[;’

and  obtain V. 1SGS =

1
S.ABC=§' O\ 4BC g— .tanﬁ.

V3 3
3 4
_aS.tan/J’
RV

Formula 5: Given an equilateral triangular pyramid
S.ABC has a base edge with length equal to a. Let (P)
is the plane passing through A and parallel to BC, and
perpendicular to the plane (SBC), the angle between
the plane (P) and the base plane is «a, then one has:

a’cota
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Solution
Let G is a center of AABC = SG L (4BC)

It can be observed that, A4ABC is an equilateral
triangular

We have EF =(P)N(SBC)=> EF | /BC
= (P)N(ABC) = Ax with Ax//EF//BC

Let M is the midpoint of BC, and N = SM N EF

One has |BCLAM _ b | (inry— AN 1 BC = AN 1L Ax
BC L SG

AMJ'BC:AMJ_Ax

On the other hand,
BC//Ax

= ((P).(4BC)) = NAM = a

In addition, we have (gll\/l = @ =qa

(supplementary with S/AZI)
ASGA is aright triangle at M , thereafter we obtain:

SG=GM.cota=1AM.cota=l,ﬁ.cota=a 3.cota
3 3 2 6
1 1 aB.cota a3 & .cota
and get, SS_AB(,=§.SG.SAABC=§, T

3.1.2. Equilateral Quadrilateral Pyramid

Formula 6: Given an equilateral quadrilateral
pyramid S.4ABCD with its base ABCD is a square with
the length of side is a and its side edge with the length
equal to b:

y _a’NAb 24’

S.ABCD 6

If an equilateral quadrilateral pyramid has all of
sides with the length equal to a, one has:

14 a2

S.4BCD 6

Solution

Let O=ACNBD = SO 1 (ABCD), M is a midpoint
of CD

2

Thus, SM?2 = SD> - DM? = b* -%

In the other side, ASOM is a right triangular at O,
one has:

2 2 2 2
SO = SM? - OM? =\/b2_a__a_=\/4b——2a
4 4 2

2 2
SO.S - M_az

Hence we get, 1. 1 S wen % >

S.4BCD 3
_ a*Nab* -24°

N 6

Incase ofif a=b=V =

a2
.

Formula 7: Given an equilateral quadrilateral
pyramid S.ABCD has its base edge with the length is
a, the angle between the side surface and the base
plane is «:

% _ & tana
S.ABCD 6
Solution

Let O=ACNBD= SO L(ABCD), and M M is a
midpoint of CD

Thus the angle of between (SCD) and (A4BCD) is
SMO =a

Otherwise, one has ASOM is a right angle at O,

thus SO =OM .tana = %.tana

Thereafter, we have: y

2
s BCD = tana.a

S0.8

"~ ABCD

W | —

W | —
NN

& tana
5 .
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Formula 8: Given an equilateral quadrilateral
pyramid S.ABCD has its base edge with the length is
a, the angle between the side edge and the base plane
is:

Vs ancp = ‘/503 tan j
' 6
Solution
Let O= ACN BD = SO 1 (ABCD)
Thereafter, we get 40 = % = a\z/g
One has ASOA is a right triangular at O, thus
SO = AO.tan f = %
Thereafter ~ we  obtain, Ve ipep = %.SO.SABCD

_1 aJ2.tan 8 az_\/ga3 tan 8
37 2 6

Formula 9: Given an equilateral quadrilateral
pyramid S.ABCD has its base edge with the length is

P . T T
a, SAB=y with ye|—=;=|:
r win (%]

V _da’ytan’y-1

S.ABCD —
6

Solution

Let O=ACNBD= SO L(ABCD) and M is a
midpoint of AB

ASMA is a right triangular at M, one has:

SM = AM.tany = &20Y

ASOM is a right triangular at O, thereafter we get:

a’.tan’ y _a_2 _ a\/tan2 y-1

SO =~ SM? - OM* =\/

4 2
1 1 aytan’y-1
Thus, Ve sen =§.S0.SABCD = g.#.az
_ a’ytan® y -1
e

Formula 10: Given an equilateral quadrilateral
pyramid S.4BCD has its side edge with the length is a,
the angle between the side surface and the base plane

is a with a e (0;%). Then one has:

y 4b° tana

sasep T T
34 (2 +tan’ )

Solution
Let O=ACNBD = SO 1L (4ABCD) and
M is a midpoint of CD

Thus we have the angle of (SCD) and (4BCD) is
SMO =
Let x is the length of the base edge

It can be seen that ASMC is a right triangular at
M , one has:

2
SM =\SC? - CM? =4/b2 -%
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In addition, one has ASOM is a right triangular at
O thus:

2 2 2
OM = SM.cosa:>§= 1/bz —%.cosa :>x7 =[b2 —%j.cosza

2 1

2 T 2
:>x2=4b cosa _ l+tan’q __ 4D
1+cos’* a L+ 1 2+tan’ a
1+ tan’ o
2b 4p

> = 9

\/72 ABCD —
2+tan” o

2+tan’ a

Thereafter we  get: SO =OM .tana = %.tana

b.tana

V2 +tan’ a

Hence, we obtain 7, oo 1 _buna

1
S.ABCD A ° ABCD — 4
3 3 2+tan’a

4p° 44’ tana

e 3\/(2+tan2 a)3 .

3.1.3. Normal Pyramids

Formula 11: Given a pyramid S.4BC has S4
perpendicular with (ABC), and (SAB) perpendicular

with (SBC), BSC =a, ASB =

y _ SB’.sin2f.tana

S.4BC ~ 12

Solution

ASAB is a right triangular at 4, one has:
AB = SB.sinf3,SA = SB.cos

It can be seen that, ASBC is a right triangular at B

In addition, we have: BC = SB.tana

SAS, 5o = %SA%.AB.BC

A

W | =

S.ABC

SB’.sin2f.tana

1
=—.5B.cos B.5B.sin B.SB.tana =
6 b p 12

3.2. Tetrahedral Volume

3.2.1. Regular Tetrahedron

Formula 12: Given a regular tetrahedron S.4BC
with the length of its edge is a:

a2

S.4BC — T

3.2.2. Nearly Regular Tetrahedron
Formula 13: Give a nearly regular tetrahedron:
SA=BC=a
SB=AC=»
SC=A4B=c

v

S.4BC

1—‘/25\/@;2 B -+ —aP)dE + =)

3.2.3. Square Tetrahedron
Formula 14: Given a tetrahedron SABC has (SAB),
(SBC), (SAC) perpendicular to each other in pairs, the

triangle area of SAB, SBC, SAC are S,S,,S,,
respectively:

\2S,8,S,

S.4BC 3

Formula 15: Given a tetrahedron SA4ABC has
SA,SB,SC perpendicular to each other in pairs and the

length of them are a,b,c, respectively:

3.2.4. Normal Tetrahedron
Formula 16: Given the length of 3 edges and 3
degrees at the top:
S4=a,SB=5b,SC=c
ASB =, BSC = p,CSA =y

14

S.4BC

a?bc\/l—cosz o —cos” B —cos’ y+2cosacos fcosy

Formula 17: Given the length of the opposite sides,
the distance and the angle of that two sides:
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SA=a,BC=b
d(SA,BC) - d;(SA,BC) -

14

S.4BC

L bdsina
6

Formula 18: Given the length of an edge, area and
angle between two adjacent surfaces:

Sasus =S1:Susic = 5,84 =a
((54B),(54C)) =

v _ 28§, sina

S.ABC 3a

Formula 19: Given the length of 3 edges, 2 vertices
and 1 dihedral angle:

SA=a,SB=b,5C=c
((SAB),(SAC)) —a

ASB =B, ASC =y

S.4BC

abc . . .
?smasmﬁsmy )

3.3. Volume of Other Polyhedral

Formula 20: The octahedron has vertices that
centers of the sides of the cube with the length of its
edge is a:

3
y=4
6
Solution
The length of the hight line of 0'0,0,0,0, is
p 90 _a
2 2
Thereafter, we get: 0,0, = % - ”f

2

a\/E)z a2

=S =—
0,0,0,0, ( 2

21 =2.l h.S

Thus, we obtain v 00,00, 350000,

0'0,0,0,0,0

[
N

(12 (13
?=z .

W | —
NSRS

Formula 21: Given a regular octahedral with the
length of its edge is a. Connect the center of side
surfaces to the cube:

- [&)3 _2a\2

3 27

2 1 a2

It can be seen that GP=§MN =§BD = 3

3
3
So the volume of the cube V = (#) = 2 227a .

Formula 22: The regular dodecahedron with the
length of its edge is a. Then one has :

_a'(15+7\5)
4

v

In order to evaluate efficiently of the proposed
formulas, we next turn on investigate to empirical
analysis at Can Tho City in the next section.
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4. EMPIRICAL ANALYSIS AT CAN THO CITY
4.1. Objectives and Tasks Experiment

4.1.1. Objectives Experiment

In this paper, we evaluate 40 objective multiple
choice questions with 4 options on the subject volume
of polyhedron by IATA software. We aim to compare
traditional work with the work has the support of quick
calculation formula.

4.1.2. Tasks Experiment

We first build test questions and a summary table of
recipes for experiment, and then we obtain the results
of student work to data analysis. Finally, we evaluate
experimental results.

4.2. Content and Empirical Process

4.2.1. Experimental Objects

Test questions are experimented on subjects who
have learned through chapter 2, geometry 12. We have
surveyed 175 students at Nguyen Viet Hong High
School, Chau Van Liem High School, Phan Van Tri
High School, Ly Tu Trong High School for the Gifted,
High School Pedagogical Practice, Phan Ngoc Hien
High School, An Khanh High School, Nga Sau High
School, Bui Huu Nghia High School, Luu Huu Phuoc
High School.

4.2.2. Structure of Experimental Topics

Formula 1: Question 1, 2.
Formula 2: Question 3, 4.
Formula 3: Question 5, 6.
Formula 4: Question 7, 8.
Formula 5: Question 9, 10.

Equilateral triangular pyramid

Quadrilateral pyramids Formula 6: Question 11, 12.
Formula 7: Question 13, 14.
Formula 8: Question 15, 16.
Formula 9: Question 17.

Formula 10: Question 18, 19.

Normal pyramids Formula 11: Question 20, 21.

Regular tetrahedron Formula 12: Question 22, 23.

Nearly regular tetrahedron Formula 13: Question 24, 25.

Square tetrahedron Formula 14: Question 26, 27.

Formula 15: Question 28, 29.

Normal tetrahedron Formula 16: Question 30, 31.
Formula 17: Question 32, 33.
Formula 18: Question 34, 35.

Formula 19: Question 36, 37.

Formula 20: Question 38.
Formula 21: Question 39.
Formula 22: Question 40.

Other polyhedrons

4.2.3. Experimental Subject

Question 1: Given an equilateral triangular pyramid
S.ABC has its base is an equilateral triangle ABC with
the length of its edge is a, the length of the side edge

is 3¢ . Volume of pyramid S.4BC will equal to:

i o 2
2 g

D. a32\/5.

3
A L B.
4

Question 2: Given an equilateral triangular pyramid
S.ABC has its base is an equilateral triangle ABC with
the length of its edge is a, the side edge with the
length is 2a. Volume of pyramid S.4BC is:

B. 2\11. C. “3‘5. D. a1l

3 12

AL
"3
Question 3: Given an equilateral triangular pyramid
S.ABC has the length of its base edge is a and the

side surface creates a base plane at an angle of 60°.
Volume of pyramid S.4BC is given by:

3 3 3 3
A.a\/g. B. L. c.a‘/g. D. L.
12 24 24 48

Question 4: Given an equilateral triangular pyramid

S.ABC has its base edge with the length is aV2 and
the side surface creates a base plane at an angle of
30° . Volume of pyramid S.4BC is provided by:

N A SN N
" 36 " 36 18 12

Question 5: Given an equilateral triangular pyramid

S.ABC has the length of its base edge is a\/E and the

side edge creates a base plane at an angle of 60°.
Volume of pyramid is illustrated by:

a33\/5 B a33\/5 a33\/5 D a33\/g

A. .
16 4 8 16

Question 6: Given an equilateral triangular pyramid
S.ABC has its base edge with the length is a and the
side edge creates a base plane at an angle of 30°.
Volume of pyramid will equal to:

3\/5513 D 3_(13

C. . . .
32 32

3 3
A. 3% B. Y34
16 8
Question 7: Given an equilateral triangular pyramid
S.ABC has the length of its base edge is 2a and the

side edge creates a base plane at an angle of 30°.
Volume of pyramid S.4BC is:



Developing Formulas for Quick Calculation of Polyhedron Volume in Spatial Geometry

Journal of Reviews on Global Economics, 2019, Vol. 8 825

By

A. 3. . .
36 18

a3\/§ a3\/§ D a32\/§
5 .

C.
9

Question 8: Given an equilateral triangular pyramid
S.ABC has the length of its base edge is a and the

side edge creates a base plane at an angle of 60°.
Volume of pyramid S.4BC is given by:

3\/5 a3\/§ 3’
A 42 B. . c. —. . 34,
24 12 32 D. V34

Question 9: Given an equilateral triangular pyramid
S.ABC has its base edge with the length is a. Let (P)
is the plane passing through A parallel to BC and
perpendicular to (SBC), the angle between the plane
(P) and the base plane is 30°. Volume of pyramid
S.4ABC is provided by:

PN RN C. a'\3. p. €3

72 T 24

Question 10: Given an equilateral triangular
pyramid S.4BC has the length of its base edge is 2a.

Let (P) is the plane passing through 4 parallel to BC
and perpendicular to (SBC), the angle between the
plane (P) and the base plane is 60°. Volume of
pyramid S.4BC is illustrated by:
3
a \/5 B

3

a

A. . - C.
36 6

Question 11: Given equilateral quadrilateral
pyramid S.4BCD has base plane is a square ABCD
with the length of its edge is a and the length of the
side edge is 2a. Volume of pyramid S.4BCD will equal
to:

3 3 3 3
Aaﬁ; aaﬁ. Qaﬁ. uaﬁ.
6 2 6 6
Question 12: Given equilateral quadrilateral

pyramid S.4ABCD have all edges equal to 2a. Volume
of pyramid S.4BCD is:

ff. afyz cﬁji DW%E

A.

Question 13: Given equilateral quadrilateral
pyramid S.ABCD has its base edge with the length is

i
2

angle of 45°. Volume of pyramid is given by:

, the side surface creates a base plane at an

3 3 3 3
Aaﬁ. aaﬁ. Qaﬁ. uaﬁ.
64 16 16 12
Question 14: Given equilateral quadrilateral

pyramid S.4ABCD has the length of its base edge is
2a, the side surface creates a base plane at an angle
of 60°. Volume of pyramid is provided by:

ff. afya cﬁj? Dﬁfﬁ

A.

Question 15: Given equilateral quadrilateral
pyramid S.ABCD has its base edge with the length is

a\/g, the side edge creates a base plane at an angle of
30° . Volume of pyramid S.4BCD is illustrated by:

a\o B a C. a—3 D. a3‘/5,

A. . . —
18 4 2 2

Question 16: Given equilateral quadrilateral
pyramid S.4BCD has the length of its base edge is
2a, the side edge creates a base plane at an angle of
45° . Volume of pyramid S.4BCD will equal to:

3 3 3 4 3
Aaﬁ. aa“? cﬁJi p. X2
3 3 6 3
Question 17: Given equilateral quadrilateral

pyramid S.ABCD has its base edge with the length is
a, SAB =60°. Volume of pyramid S.4BCD is:

Aﬁ%ﬂi B. ’2. Qig. D.

a

3
Question 18: Given equilateral quadrilateral

pyramid S.ABCD has the length of its side edge is 2a,

the side surface creates a base plane at an angle of
45° . Volume of pyramid S.4ABCD is given by:

3 3 3 3
A @3B pass L aas g oaa
27 27 27 9
Question 19: Given equilateral quadrilateral

pyramid S.4BCD has its side edge with the length is
a, the side surface creates a base plane at an angle of
60° . Volume of pyramid S.4BCD is provided by:

A a3\/E B a34\/E a34\/E D a34\/E
. — s 5 .—25 .

. . C.
75 7

Question 20: Given a pyramid S.4BC has S4
perpendicular to (A4BC), (SAB) perpendicular to
(SBC), SB=a\3, BSC=45°,4SB=30°. Volume of
pyramid S.4ABCD is illustrated by:
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3 3 3 3
A 3% B. ¢ ‘/5. c. L. p. 24
8 8 4

Question 21: Given a pyramid S.4BC has S4
perpendicular to (4BC), two planes (S4B) and (SBC)
are perpendicular to together, SB=a,
BSC =30°, ASB=60°. Volume of pyramid S.ABC will
equal to:

A. .
24

3 3 3 3
a3 B. L. c.t D. L.
8 2
Question 22: Given regular tetrahedron S.ABC has
all edges equal to a\/g . Volume of pyramid S.4BC is:
a6 a2 a2

B. C. .
4 6 12

A.

3
D. L.
3

Question 23: Given regular tetrahedron S.ABC has
all edges equal to 2a. Volume of pyramid S.4BC is
given by:

A a3\/5 B a32\/5 c a3\/5 D a33\/5
T . T C e T,

Question 24: Given a tetrahedron S.4BC has
SA=BC=4a,SB=AC =5a, SC=AB=6a. Volume of
pyramid S.ABC is provided by:

o o

12

3 3
A LINO lng. B. .TDIX. ¢. a'45\3.

Question 25: Given a tetrahedron S.4BC has
SA=BC =6cm, SB=AC =7cm, SC = AB=8cm . Volume
of pyramid S.4BC is illustrated by:

D. 27429\/5 .

A. 21187em’.  B. @cm? C. @cm3.

Question 26: Given a tetrahedron S.4BC has
planes (S4B), (SBC), (SAC) perpendicular to each
other in pairs, area of triangles SAB, SBC, SAC are
15¢m*,20cm’,18cm® , respectively. Volume of pyramid
S.ABC will equal to:

C

9006-1713 D. 20\/§cm3.

A. 60\B3em’.  B. 10V6en’.

Question 27: Given a tetrahedron S.4BC has
planes (S4B), (SBC), (SAC) perpendicular to each
other in pairs, area of triangles SAB, SBC, SAC
are a*,2a*,3a%,
S.ABC'is:

respectively. Volume of pyramid

a3\/g. D. & .

3
a'23 B. «'243. C.

A. .
3 3

Question 28: Given a tetrahedron S.4ABC has
SA,SB,SC perpendicular to each other in pairs and its
length are 5cm, 10cm, 2dm, respectively. Volume of
pyramid S.4ABC is given by:

50 500

A. —cm B. —cm . ﬁcm‘*. 35 o
3 3 3

D. —cm’.
6

Question 29: Given a tetrahedron S.4BC has
SA,SB,SC perpendicular to each other in pairs and its
length are 3a,2a,a, respectively. Volume of pyramid
S.ABC is provided by:

5
A. 64°. B. gaz- C. a. D. éaf

Question 30: Given a tetrahedron S.4BC has

SA=SB=SC=a, ASB=BSC=60°, CS4=90°. Volume
of pyramid S.4BC is illustrated by:

A. 0. B a\2 a'\o a

2
. C. . D. —.
12 12 12

Question 31: Given a tetrahedron S.ABC has
SA=SB=a,SC=2a, ASB=60°,BSC=90°, CSA=120°.
Volume of pyramid S.4BC will equal to:

3 3
a'\o , B. 0. a\2 D

3
a
C. . . —.
6 6 6

A.

Question 32: Given a tetrahedron S.4BC has

SA=a,BC=a\/§, the distance between two straight
lines S4 and BC has the length of 8« and the angle
between them equal to 60° . Volume of pyramid S.4BC
is:

a32\/§

3

A. 24°. B.

3
C. 124°. D. £,
4

Question 33: Given a tetrahedron S.4BC has
S4=BC=3a, two straight lines S4 and BC
perpendicular to each other and the distance between
them equal to 2a. Volume of pyramid S.4BC is given
by:

3 3 3 3 3

A. a. B-Ea. C. 18a’. D. 3a°.

Question 34: Given a tetrahedron S.4BC has
SA=2a, area of ftriangles of S4B and SAC are
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2a*,5a%, respectively and the angle between two
planes (SAB) and (SAC) equal to 30°. Volume of
pyramid S.ABC is provided by:

5 5 10
A. 54°. B. =4 C. =4’ D. — 4.
Sa 3¢ 6 3

Question 35: Given a tetrahedron S.4BC has
SA=ax/§, area of triangles of S4B and SAC are

Vo .3
2 72

planes (SAB) and (SAC) equal to 60°. Volume of
pyramid S.ABC is illustrated by:

a3\/§ B a33\/§ c a3\/g a3\/§

4 T4 4 8

a’, respectively and the angle between two

A.

Question 36: Given a tetrahedron S.4BC has

SA=2a,SB=3a,SC =5a, and the angle between two
planes (SAB) and (SAC) is 30° and

ASB =15°, 4SC = 45° . Volume of pyramid S.4BC wil
equal to:

A, 154153 B. —5+5«/—a3. C. —5+5«/—a3. D. 15+5\/—a1_
4 8 24 8

Question 37: Given a tetrahedron S.4BC has
SA=a,SB = a\/E,SC =av3, and the angle between two

planes (SAB) and (SAC) is 60° and

ZSE = 30°,A/S% =45° . Volume of pyramid S.4BC is:

3 3 3 3
A 4 B. L. c.“‘/g. D.“‘/g.
8 8 48

4

Question 38: Given a regular octahedron has the
vertex is the center of the sides of the cube with its
length is 2a. Volume of the regular dodecahedron is
given by:

3
A, 3

3 3
B. L. c. =%, D. £,
3 3 6

Question 39: Given a regular octahedron with the

length of its edge a. Connecting the center of its sides
3

will be a cube with volume V. The score of % is
provided by :
A.6. B. L. c. _2‘/5, D. —27‘/5.
6 27 4

Question 40: The regular dodecahedron with the
length of its edge is 2a, its volume is illustrated by:

A. B. C. D.
15+7\fa3 (15+7J§)a3. (30+14J§)a3. 15475 |
2 ' 4 ’

The answers of the above 40 questions are
provided in the following table:

11 12 13 14 15 16 17 18 19 20

A B C D D B C A B A

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

C A D B A B B A D C

After designing multiple choice questions, we
perform an experimental process, we present this issue
in the next sub-section.

4.2.4. Experimental Process

Experiments are designed in 2 approaches:

Approach 1

The main aim is to assess 40 multiple choice
questions in the experiment using IATA software. With
this objective we conduct to 120 students to solve
multiple choice tests within 90 minutes.

Approach 2

The primary objective is to evaluate the
effectiveness of formulas for quick calculation of
volume in math problems. With this target we choose a
control group (group A) and experimental group (group
B) and jointly conduct a multiple choice test, with the
require that group B use the formula table, while
group A does not use it.

Before conducting the experiments, we have
studied the learning results of the groups. The results
of the first semester study of the experimental group
and the control group are listed in the following table.
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Table 1: Average Score of the First Semester of Mathematics of the Experimental Group and the Control Group
Experimental group (Group B) Control group (Group A)
Scores
Quantity Proportion Quantity Proportion
8.0-10.0 18 45% 37 100%
6.5-7.9 22 55% 0 0
50-6.4 0 0 0 0
Under 5.0 0 0 0 0
Total 40 100% 37 100%
The first step shows that the control group has a  * Answer C is wrong because students mistake
high mathematics score: 100% good. At that time, the (20)2 V3ad® —a
experimental group was lower than the control group: 12
45% good and 55% rather good. In order to evaluate
comprehensively a student's test, we need prior and Question 3
posterior analysis. We first discuss the prior analysis in \ \ \
the next sub-section. y _@tama_a.tan60® a V3
§.45C 24 24 24
4.3. Prior Analysis
Thus choosing Answer C.
Question 1
. Answer A is wrong because students used the

The regular tetrahedral volume is

2
P T & A R T

14 =
S.4ABC 12 12 6
So choosing Answer B.

. Answer A is wrong because students forget to
minus 4’ in the formula.

. Answer C is wrong because students mistake

2
(\/ga) N3a’ -d’
12 '

. Answer D is wrong because students neglect to
divide 12.

Question 2

The regular tetrahedral volume is

v B \3b — & ~ a21[3.(2a)2 —-d B a3\/ﬁ
12 - 12 12

S.ABC

Hence selecting Answer D.

. Answer A is wrong because students forget to
replace 2a° .
. Answer B is wrong because students neglect to

divide 12.

wrong formula should only be divided by 12.

. Answer B is wrong because students forget to
multiply tan « .

. Answer D is wrong because students mistake
cos60°.

Question 4

3
. duna_ (a«/i) an30° s g
§.4BC 24 24 36
Therefore, selecting Answer A.

. Answer B is wrong because of only replace 2a’.
. Answer C is wrong because students used the
wrong formula should only be divided by 12.

. Answer D is wrong because students forget to

multiply tan « .
Question 5

3
: o 2 o

x/§b3 sin fcos \/g(a\/g) .sin 60°.cos” 60 a33\/5

Vs anc = 4 = 4 = 16
So, choosing Answer A.

. Answer B is wrong because students neglect to

divide 4.
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. Answer C is wrong because students forget to
square cos60°.

. Answer D is wrong because students use to
square sin60° and students forget to square
cos60°.

Question 6

NEYS sin Bcos’ 8 J3.4°.sin30°.c05730° @33

Vs anc = = =

' 4 4 32
Hence, selecting Answer C.

. Answer A is wrong because students neglect to
square cos30°.

. Answer B is wrong because students forget to
divide 4 in the formula.

. Answer D is wrong because of only replace edge
length with a .

Question 7

3 o
v ~ a’ tan 8 ~ (Za) .tan30 ~ a32\/§
S.4ABC 12 12 9
Thus, choosing Answer D.

. Answer A is wrong because of only replace edge
length with a .

. Answer B is wrong because of only substituting
2a’.

. Answer C is wrong because students mistake
the formula, thus they divided to 24 in the
formula.

Question 8

y _a3tan/3_a3.tan60°_a3\/§

$-ApC 12 12 12

Therefore selecting Answer B.

. Answer A is wrong because students mistake
the formula, thus they divided to 24 in the
formula.

. Answer C is wrong because students mistake

3 o 2 o
the formula: \/g.a .sin 60°.cos” 60
4
. Answer D is wrong because students forget to

divide 12 in the formula.

Question 9
y _a3cota_a3cot30°_a3\/§
$.Ap¢ 24 24 24
So choosing Answer D.
. Answer A is wrong because of only substituting
tan30°.
. Answer B is wrong because of only replacing
cos30°.
. Answer C is wrong because students forget to
divide 12 in the formula.
Question 10
3 o
oo a’cota (20) cot60” a3
$-4B¢ 24 24 9
Hence selecting Answer C.
. Answer A is wrong because of only substituting
2a’.
. Answer B is wrong because students mistake
cos60°.
. Answer D is wrong because students mistake
tan 60° .
Question 11
a*N4b* =24 “2\/4'(2")2 -2a’ a3\/a
Vs anco = = =
' 6 6 6
Thus choosing Answer A.
. Answer B is wrong because students mistake “-“
become “+”.
. Answer C is wrong because students substitute
edge lengths with a.
i Answer D is wrong because of only replacing
24’ .
Question 12
Volume of equilateral quadrilateral pyramid is
3
v _a3\/5_(29) ‘/5_a34\/5
S.ABCD 6 6 3
Therefore selecting Answer B.
. Answer A is wrong because of only the original

formula, has not replaced the length of the sides
to the formula.
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. Answer C is wrong because students only Question 16
substituting 2a’. 3 .
v ~ \/Ef tanf \/5.(261) .tan45 ~ a34\/5
. Answer D is wrong because of only squared the S.4BCD 6 B 6 T3
length of the edge.
. Therefore selecting Answer B.
Question 13
3 . Answer A is wrong because of not cube to the
(a\/gJ tan 45° length of edge 2a.
3 3
% _a tana 2 _4 \/3 . Answer C is wrong because students only
S Apep 6 6 16 replace the length of edge is a.
So choosing Answer C. . Answer D is wrong because students mistake
. cos45° or the wrong formula.
. Answer A is wrong because wrong formula of
equilateral triangular pyramid. Question 17
. Answer B is wrong because students used the a3\/tan2y—1 athanz 60° -1 a3\/5
\/5(13 tan B Vs.anep = 6 = 6 = 6
wrong formula: %
So, choosing Answer C.
. Answer D is wrong because students neglect to
cube the length of edge. . Answer A is wrong because students neglect to
square tan60°.
Question 14
, . Answer B is wrong because students forget to
atana (2a)' .tan 60° a34\/§ divide 6 in the formula.
Vs asco = 6 = 6 = 3
. Answer D is wrong because students mistake “-*
Hence selecting Answer D. become *+".
. Answer A is wrong because of only substituting Question 18
3 3 o
2a”. _ 4btana 4.(2a) .tan45 _a332\/§
. Answer B is wrong because of the wrong e 3\/(2+tan2 a) 3\/(2+tan2 45°y° 27
2a’ t
formula: @ . Hence selecting Answer A.
. Answer B is wrong because students forget to
. Answer C is wrong bepause students only cube 2a.
replace the length of edge is a.
. Answer C is wrong because of only replace the
Question 15 length is a.
} . Answer D is wrong because students neglect to
2.( 3) tan30° ong
% _ \/Eﬂl3 tan 8 _ \/_ a\/_ an _ 613\/5 cube to expression in the root.
S.ABCD
6 6 2 :
Question 19
Thus choosing Answer D.
g p _ 4b'tana  4a’.tan60° A415
. Answer A is wrong bepause students only §.4BCD 3\/(2+tar12 ) 3\/(2+tan2 60°)’ 75
replace the length of edge is a.
. Answer B is wrong because students utilized of Thus choosing Answer B.
the wrong formula. . Answer A is wrong because students forget to
. Answer C is wrong because of the wrong multiply 4 in the formula.
formula: @ tana _ . Answer C is wrong because students neglect to
6 cube to expression in the root.
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. Answer D is wrong because students forget to
divide 3 in the formula.

Question 20
3
SB sin2p.tanc (a\@) Sin(2.30°).tan45° 5 s
Vo o=— - = =—.
S.4ABC 12 12
Therefore selecting Answer A.

i Answer B is wrong because of only multiply
sin30° .

. Answer C is wrong because students mistake
sin (2.45°).tan 30° .

. Answer D is wrong because students forget to
divide 12 in the formula.

Question 21

SB’.sin2B.tana  a’.sin(2.60°).tan30° a’
Vs.asc = = =54
oA 12 12 24

So choosing Answer C.

. Answer A is wrong because students mistake
sin30°.tan 60° .

. Answer B is wrong because students mistake
sin(2.30°).tan 60° .

. Answer D is wrong because students forget to
divide 12 in the formula.

Question 22

3
a3\/5 (a\/a) \/5 &
V. = = =2
SBC 12 12 3
Hence selecting Answer D.

i Answer A is wrong because students mistake in
a3

. Answer B is wrong because of only square in
av2 or forget to multiply \/5 in the formula.

. Answer C is wrong because students used the
original formula, do not replace the edge length
with V2 .

Question 23

3
v a2 _ (29) N2 _ 2024
S 12 12 3

Thus choosing Answer B.

. Answer A is wrong because of only substitute
the length of edge is a.

. Answer C is wrong because students forget to
cube 2a.

i Answer D is wrong because students mistake in
options.

Question 24

%gﬁf+y—&xy+ﬁ—fxf+&—ﬁ)

S.4BC —

V2 \/((60)2 +(5a)" = (4a)*)(5a)’ +(4a)’ - (6a)")

12

_ a315\/g

4

12 \((6a)’ + (4a) - (5a))

Therefore selecting Answer A.

. Answer B is wrong because students mistake “-“
become “+”.
. Answer C is wrong because students forget to

multiply 1—\/25 in the formula.

i Answer D is wrong because students mistake in
the addition operation.

Question 25

S.4BC

%gﬂf+y—&xﬁ+&—fxf+&—ﬁ)

=%§J«?+72—8602+82-6ﬁ«?+82-7%

TN374
cm

So choosing Answer C.

. Answer A is wrong because students forget to

multiply l—j in the formula.

. Answer B is wrong because students mistake “.*
become “+”.
. Answer D is wrong because students neglect to

take the square root.

Question 26

ABCD —
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Hence selecting Answer D.

. Answer A is wrong because students neglect to
divide 3 in the formula.

. Answer B is wrong because students forget to
multiply 2 in the root.

. Answer C is wrong because students mistake in
abe
6
Question 27
V2888, 24224384 23
V scp = = = a .
3 3 3
Thus choosing Answer A.
. Answer B is wrong because students neglect to
divide 3 in the formula.
. Answer C is wrong because students forget to
multiply 2 in the root.
. . . abc
. Answer D is wrong because mistake in o
Question 28
abc 5.10.20 500
Ve =g T T3 "
Therefore selecting Answer B.
. Answer A is wrong because students forget to
change cm.
. Answer C is wrong because of mistake in
JZ.SISZSS
3 .
. Answer D is wrong because students mistake “.*
become “+”.
Question 29
abc 3alaa
Vsae == == ¢
So choosing Answer C.
. Answer A is wrong because students forget to
divide 6 in the formula.
. Answer B is wrong because students mistake “.*
become “+”.
. Answer D is wrong because of mistaking in

V285,58,

3

Tuan et al.
Question 30
AL 2 ) B
s asC _T —cos  a—-cos” S-cos” y+2cosacosFcosy
=244 [ os? 60° — cos® 60° - cos? 90° + 2 c0s 60° s 60° c0s 90°
_a\2
12
Hence selecting Answer B.
. Answer A is wrong because students neglect to
cube cosa and cospf.
. Answer C is wrong because students mistake “-*
become “+”.
. Answer D is wrong because students forget to
take the square root.
Question 31

abc\/ 2 > 3
sasc = g 1-cos” a—cos” f—cos” y+2cosacos Fcosy

_aa2a [1-cos’ 60°-cos’ 90° - cos’ 120°
6 +2¢0s60°cos 90° cos 120°

2

"6

Thus choosing Answer C.

. Answer A is wrong because students mistake “-“
become “+”.
. Answer B is wrong because students neglect to

cube cosa and cospf.

. Answer D is wrong because students forget to
take the square root.

Question 32
Ve ipe = 1 bdsina =1 a.a\3.8a.5in60° = 24°
6 6
Therefore selecting Answer A.
. Answer B is wrong because of mistaking sin 60°
to cos60°.
. Answer C is wrong because students neglect to
divide 6 in the formula.
. Answer D is wrong because students forget to

multiply to d .
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Question 33
1 . 1 . ) 3
Vi ipe = 5 abd sino = g.3a.3a.2a.sm90 =3a
So choosing Answer D.
. Answer A is wrong because students forget to
mutltiply lack of an edge 3a .
. Answer B is wrong because students neglect to
multiply to d .
. Answer C is wrong because students forget to
divide 6 in the formula.
Question 34
288, sina _ 2.2a* 54 .sin30° 55
$.4BC 3a 3.2a 3
Hence selecting Answer B.
. Answer A is wrong because students neglect to
divide 3 in the formula.
. Answer C is wrong because students forget to
multiply 2 in the formula.
i Answer D is wrong because of missing in
SA=a.
Question 35
\/g 2 \/g 2 o: o
” _2S1S25ina_2.7a .7(1 .sin 60 _\/ga3
S.4ABC 361 3a\/5 4
Thus choosing Answer A.
. Answer B is wrong students neglect to divide 3 in
the formula.
. Answer C is wrong because of mistaking the
length of edge is a.
. Answer D is wrong because students forget to
multiply 2 in the formula.
Question 36
abc . . . 2a3a.5a . .o . ..o . o
Ve e = Tsmasmﬁsmy =——.5in30°.sin15°.sin 45

5453
g ¢

Therefore selecting Answer B.

Answer A is wrong because students forget to
divide 6 in the formula.

Answer C is wrong because students mistake the
product of 3 edges to the sum of 3 edges.

Answer D is wrong because students mistake sin to
cos in the formula.

Question 37

abc . . . a.a\/g.a\/g . R
Ve e = Tsmasmﬁsmy = T.sm60

3
sin30°.sin45° = =
8

So choosing Answer B.

. Answer A is wrong because students forget to
divide 6 in the formula.

. Answer C is wrong because of mistaking the
length of edge is a.

i Answer D is wrong because of missing in
options.
Question 38
3
3 2a 3
V=_=( )= 4a”
6 6 3

Hence selecting Answer A.

. Answer B is wrong because students forget to
cube the length of edge.

. Answer C is wrong because students only
square the length of edge.

. Answer D is wrong because students only
replace the length of edge is a.

Question 39

Thus choosing Answer D.

. Answer A is wrong because of missing in the
formula.
. Answer B is wrong because of mistaking in the

3
formula and the score of % .

. Answer C is wrong because students neglect to
3
take the score of %, only calculating the

volume.
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Question 40
3

; 2a (15+7x@)

V=a(15+7‘/g)=( ) =(30+14J§)a3
4 4
Therefore selecting Answer C.

. Answer A is wrong because students forget to

cube the length of edge.
. Answer B is wrong because of only square the

length of edge.
. Answer D is wrong because students only

replace the length of edge is a.

We now turn on the posteriori analysis in the next
sub-section.

4.4. Posterior Analysis

4.4.1. Introducing IATA Question Analysis Software

We execute IATA software to analyze the above
results. This software can be downloaded via the link:

https://polymetrika.com/Downloads/IATA.

4.4.2. Experimental Results of Approach 1

Experimental topics include 40 questions given to
120 students from Nguyen Viet Hong High School,
Chau Van Liem High School, Phan Van Tri High
School, Ly Tu Trong High School for the Gifted,
Pedagogical Practice High School, Phan Ngoc Hien
High School, An Khanh High School, Nga Sau High
School, High School Bui Huu Nghia, Luu Huu Phuoc
High School to do the test with 90 minutes. The results
obtained from IATA software are given in Table 2,
where:

’ Questions without issues,
. . .

Q Questions to consider,
Al Questions have issues.

Discr is discriminant; Pval is difficulty; PBis is
correlation coefficient according to classical test theory.
The coefficients a and b are discriminants, the difficulty
according to the test theory answers the IRT question.
The results of the IATA show that the questions that
are well used are 14 questions, which can be used as
23 questions and 3 questions have issues are
questions 20, 21, and 27. Therefore, 3 questions have
issues are excluded to proceed to approach 2.

4.4.3. Experimental Results of Approach 2

From 40 exercises of group A students drawn from
approach 1 and 37 exercises of group B students from
Ly Tu Trong High School for the Gifted, High School

Pedagogical Practice, Chau Van Liem High School, Bui
Huu Nghia High School, Nguyen Viet Hong High
School are analyzed as follows:

4.4.4. Evaluation of Experimental Results

Based on Tables 2 and 3, the control group has an
average score of 100% in good mathematics, but the
correct rate of sentences is low, for example: questions
34 and 35 have a rate of 21.62%; questions 37 and 39
have a rate of 27.03%; and question 40 has a rate of
35.14%.

Meanwhile, the experimental group had a lower
mathematics score than the control group, but the rate
of correct answers was higher, most of them were over
80%, the lowest rate was 28 with 75%. This shows the
effectiveness of using quick calculation formulas.

Through the experimental process, the results
showed that: the experimental purpose has been
completed, and the feasibility and effectiveness of
using the formulas for calculating the volume of the
polyhedron in spatial geometry has been affirmed.
Implementing geometric  exercises with  quick
calculation formulas is a tool to support students to
receive, understand and apply in appropriate situations,
thereby helping students to achieve good results in
exams.

5. CONCLUDING REMARKS AND INFERENCE

As stated in the Introduction, in the age of
globalization, an effective leadership skill is the ability
for quick calculation of work-related problems. From an
economic perspective, fast computation often gives a
competitive advantage in business, where speed,
efficiency and accuracy are essential. Quick calculation
technigues are a central problem in modern
mathematics because it shortens the time for solving
technical problems.

This paper has developed convenient and
straightforward formulas to calculate quickly the
polyhedron volume in spatial geometry. The empirical
analysis was conducted at Can Tho City to evaluate
efficiently the proposed formulas. This paper provides a
foundation for teachers and students to approach the
method of quick solving spatial geometry exercises
using simple formulas. The experimental results show
that students can solve exercises faster with the help of
quick calculation formulas. This is a useful tool that can
help students be more confident in the face of
problems of calculating volumes in space geometry,
which can be useful for commercial purposes.
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Table 2: Difficulty, Discriminant and Property of Sentences in the Test

Use O Name Discr PVal PBis a b c

M Olat 0.00 1.00 NaN -1.00 -999,00 0.00
M a2 0.00 1.00 NaN -1.00 -999,00 0.00
] Q3 0.50 0.46 0.51 0.73 0.16 0.00
™ Q4 0.25 0.31 0.21 027 1.85 0.00
M Clas 0.00 1.00 NaN 1.00 999,00 0.00
M jas 0.00 1.00 NaN 1,00 999,00 0.00
M a7 0.25 0.77 022 1,00 -999.00 0.00
M Kas 0.00 1.00 NaN -1.00 -999,00 0.00
™ Q9 0.50 0.38 047 0.67 0.51 0.00
= @ a0 1.00 0.62 071 143 034 0.00
M <an 0.00 0.92 0,01 -1.00 -999,00 0.00
M Kai2 0.00 1.00 NaN -1.00 -999,00 0.00
™ Q13 067 0.77 0.78 218 0.77 0.00
&M @ a4 1.00 0.69 0.80 213 052 0.00
M <>ais 0.00 1.00 NaN -1.00 -999,00 0.00
M lats 0.00 0.92 0.09 -1.00 -999,00 0.00
2 Ka17 0.00 1.00 NaN -1.00 -999,00 0.00
~ @ ais 033 0.92 0.46 1.21 -1.87 0.00
&M @ a9 0.67 0.85 0.92 518 098 0.00
& | Ala20 0.08 0.69 0.25 0.32 -1.59 0.00
Use O Name Discr PVal PBis a b c

& Al a2 0.08 0.54 0.17 0.20 046 0.00
M Olaz 025 0.92 017 -1.00 999,00 0.00
Q23 0.00 1,00 NaN -1.00 -999.00 0.00
2 @ a2 0.42 0.69 038 0.54 -1.03 0.00
~ @ azs 0.67 0.69 0.66 1.28 062 0.00
Q26 0.00 0.85 008 -1.00 -999,00 0.00
M A2 0.17 0.54 0.09 0.10 091 0.00
M laz 0.00 0.85 008 -1.00 -999.00 0.00
Q29 0.00 1,00 NaN -1.00 -999.00 0.00
= @ a3 0.67 0.85 0.92 518 098 0.00
& <> a3 0.25 0.23 0.27 039 1.96 0.00
™ Q32 0.42 0.54 0.13 0.15 0.61 0.00
™ Q33 0.67 0.62 0.49 0.71 0.49 0.00
~ @ a3 0.42 038 034 0.44 071 0.00
& <> a3s 0.17 031 0.26 033 152 0.00
M a3k 0.25 031 0.17 0.21 2.36 0.00
= K la37 033 0.15 028 -1.00 -999,00 0.00
& @ a3s 0.67 0.85 0.92 518 098 0.00
M <>aq3s 0.17 0.46 034 0.42 0.24 0.00
M e 0.33 0.7 043 0,68 128 0.00
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Table 3: The Rate of Correct Answers to each Question of the Control Group and Experimental Group

Question Control group Experimental group Question Control group Experimental group
(Group A) (Group B) (Group A) (Group B)

1 100% 100% 22 97.30% 95%
2 100% 100% 23 100% 100%
3 97.30% 97.50% 24 45.95% 97.50%
4 81.08% 97.50% 25 56.76% 100%
5 97.30% 95% 26 62.76% 100%
6 97.30% 95% 28 78.38% 75%
7 97.30% 95% 29 100% 97.50%
8 94.59% 95% 30 86.49% 100%
9 48.65% 97.50% 31 37.84% 97.50%
10 37.84% 97.50% 32 62.16% 92.50%
11 100% 97.50% 33 64.86% 85%
12 97.30% 95% 34 21.62% 100%
13 97.30% 97.50% 35 21.62% 97.50%
14 100% 92.50% 36 37.84% 97.50%
15 78.38% 95% 37 27.03% 97.50%
16 83.78% 95% 38 67.56% 97.50%
17 91.89% 100% 39 27.03% 82.50%
18 100% 90% 40 35.14% 85%
19 83.78% 87.50%

Moreover, the formulas for quick calculation of the
polyhedron volume in spatial geometry contributed
importantly and significantly to the solution of multiple
choice tests. This is also a premise to develop simple
and faster calculation formulas in solving problems of
spatial geometry and a tool for research in developing
cognate topics. As an extension of the paper, we can
directly use software such as R, GeoGebra for
programming in learning and teaching. This is a topic of
ongoing research.
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