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Levels of Understanding of Trigonometric Functions (Sine,
Cosine, Tangent) by Mathematics Students at Al-Zaytoonah
University of Jordan
Dr. Ziad Mohammad Nemrawi

Classroom Teacher
Al-Zaytoonah University of Jordan

Abstract

This study aims at investigating levels of geometric thinking with regards
to trigonometric functions by mathematics students at Al-Zaytoonah University
of Jordan. The sample of study consisted of 175 math students at Al-Zaytoonah
University from the four undergraduate levels of study. For the purpose of the
study a test was constructed dealing with the three trigonometric functions
(sine, cosine and tan). This study has been formulated to measure levels of
trigonometric understanding as described by Van Hiele:

The results of the study have shown that there is a statistically significant
difference in the performance of student-teachers, depending on different
understanding of trigonometric functions. Thus the results show that the
student performance regarding (sin) was superior to (cosine and tan). The
results of the study also showed there are statistically significant differences
related to year of study, giving fourth year students an advantage over the other
three years, and giving third year students an advantage over the first year and
second year students. Finally the results of overall performance favored lower
level geometric thinking as opposed to higher level thinking. The study has
recommended taking into consideration geometric understanding and not
limiting itself to Algebraic understanding. It also recommended making use of
Van Hale theory of developing student learning of geometric concepts at the
school and university levels. Finally, the study has recommended allocating a
larger role to faculties of education in preparing math teachers, and not limiting
this function to science schools, as is the case now.

Keywords: Van Hiele’s theory, mathematics teachers
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(tan x) (ulls asgda

( cos X) ulia aggda

(sin X) (ula aggda

Identify the graph of
= tanx

‘i

Identify the graph of y =
COS X

entify the graph of y =sin x

paricdt P .
&)
101
i j 2n
¢ i 27 N
ine parcd
N / '/ \//
'|:| //\ //\
[ | / \ \
i [ ‘
/ / o A
./ / / x \ / \ /
2n EEE-ERE \ \/ \
f A\
(4 i IV
. L) ¥ ¥,
; o 1 [ub]
L S y=usd -z y=sind
“n H ( k4 \} Y / : Vol
{ H I F O R ira— Y
i [1,0)\ 0 /-(m) 45 m:\ 180 /;uu' 30" 0 “'mv I W (]
;" -h..‘-.‘..’ .......... | DO, s N i .
IF {o.-1} .- g S
i Jalasl)

The graph of y=tan
@ is shown above.
Identify:
a) The period
b) X-intercept
c) Vertical

The graph of y= cos @ is
shown above.
Identify:
a) The max and min
of y= cos@
b) The period.
¢) The amplitude

The graph above is shown
aunit circle and graph of y=
sin @ .determine @
d) The max and min of
y=sin @
e) The period

f) The amplitude
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(tan x) (s asgda

(Sin X) u.ule ?Jéi‘

asymptote

Use unite circle to

Use unite circle to explaine

Use unite circle to explaine

explaine a) Cos (-x) =cos(x) a) Sin(-x) =-sin(x)
a) tan(-x)=- (even fun). (odd fun)
tan( x) (odd b) Cos(n-x)=-cos b) Sin(n-x) =sin(x) (5 Fhsa
fun). (x) c) Sin(23) > sin(64 i A
b) tan(n-x)=- ¢) Cos(220)=-cos ¥]
tan(x) - e
¢) tan(300) = - . / oy
i / . (a ) I’ é
' YA\ e
. { o \ B
iy & Ny | s
I ] + b h )
\ ENY (30)
tan(60)
Lety =atan (kx) is The graphofy=pcosgx+ | Let f (x) =asinb (x-c) The
given below the curve | r, for graph
passes through (2, 2), | -5 <x<14, is shown below. of fis given (8 Fhsa
(-2, ¢). There is a minimum point below. iy
Fiind the value of a, k | at (0, -3) and find the value J
,C. a maximum point at (4, 7). ofa, b
Find the value of p,q, r and c.
86 ; ERN N A , . \ / ' '
el
1
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