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e Fuzzy Complex Valued Metric Spaces

e Academic Difficulties In Learning Among Undergraduates In
Universiti Sains Islam Malaysia.

e Some Applications Of A Linear Operator To A Certain
Subclasses Of  Analytic  Functions With  Negative
Coefficients.
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Abstract
In this paper, we introduce the concept of fuzzy complex
valued metric space by using the notion of complex fuzzy set,
moreover, we define the topology induced by this space and some
related results of them. In order to illustrate our results we equip
the paper with some examples. Also, we state and prove the fuzzy
complex valued Banach contraction theorem.
Keywords: Complex valued metric space, fuzzy metric space,
complex fuzzy set, fuzzy complex valued metric space, fuzzy
complex valued contractive mapping.

1. Introduction

The concept of fuzzy set was first introduced by Zadeh
(1965) with his pioneering paper and since then there has been
tremendous interest in the subject due to its diverse applications in
wide range of scientific areas. In particular, Kramosil and Michalek
(1975) introduced the notion of fuzzy metric space and compared
this notion with the notion of statistical metric space, that was
initially proposed by Schweizer and Sklar (1960). Later on, George
and Veeramani (1994) gave a stronger form of metric fuzziness. On
the other hand, Ramot et al. (2003) extended the fuzzy set to
complex fuzzy set. A complex fuzzy set S is characterized by a
membership function pg(x) = ;. (x)e™s%) where i = v—1, 5 (x)
and wg(x) are both real valued and 7 (x) € [0,1], which ranges the
interval [0.,1] to the unit disc in the plane. Subsequently, Azam et
al. (2011) introduced the concept of complex valued metric space,

-405-



52 Al Alae
10 22l) Fuzzy Complex Valued Metric Spaces

which generalized the classical metric space, and established some
fixed point results for mappings satisfying a rational inequality.

In this paper, we introduce the concept of fuzzy complex
valued metric space by using the notion of complex fuzzy set,
which is a generalization of the corresponding concept of fuzzy
metric space that proposed by George and Veeramani (1994) such
that we range the interval [0.1] to the unit disc in the plane.
Further, we give the topology induced by this space as well as we
give some properties about this topology such as Hausdorffness
and first countability. Finally, we state and prove the fuzzy
complex valued Banach contraction theorem.

2. Preliminaries

In what follows in this section, we recall some notations and
definitions that will be utilized in our subsequent discussion.
Definition 2.1. Let © be the set of complex numbers and
z4.Z, € €, Define a partial order = on C as follows: z; = z, if and
only if Re(z;) =< Re(z, ; Im(z,) =< Im(z,). Consequently, one
can infer that z; = z, if one of the following conditions is satisfied:
(i) Re(z,) = Re(z,),Im(z,) < Im(z,),

(i) Re(z,) < Re(z,),Im(z,) = Im(z,),

(iii) Re(z,) < Re(z,),Im(z,) < Im(z,),

(iv) Re(z,) = Re(z,),Im(z,) = Im(z,).

In particular, we write z, % z,, if z; # z, and one of (i), (ii), and
(ini) is satisfied and we write z; < z, if only (iii) is satisfied. Notice
that 03 z,% z, = lz4] < |z,], moreover
Zy D2, T, X Z3=2, < Z,.

Definition 2.2. Let X be any nonempty set, whereas C is the set of
complex numbers, suppose that the mapping d : X XX —
satisfies the following conditions:

1- 0= d(x,v), forall x,y € X and d(x,v) =0 iffx = y,

2- dix,yv) =d(yv,x)forall x,v € X,

3- d(x,y) =d(x,z) +d(z,v) forall x, v,z € X.
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Then d is called a complex valued metric on X, and (X, d) is called
a complex valued metric space.

Definition 2.3. Let (X,d) be a complex valued metric space and
(x,,) be a sequence in X and x € X. Then,

i) (x,) is said to be convergent to x if for every ¢ € C with ¢ = 0
there is n, € M suchthat d(x,,x) < ¢ for all n = n,. We denote
this by lim,, . x, =x,0orx, — xasn — 0.

ii) (x,) is said to be a Cauchy sequence if for every ¢ € T with
¢ = 0 there is ny € M such that for all n = ngy, d(x,, x,.m) <¢
where m € N,

iii) (X, d) is said to be a complete complex valued metric space if
every Cauchy sequence is convergent.

Lemma 2.4. Let (X,d) be a complex valued metric space and let
(x,,) be a sequence in X. Then

i) (x,.) converges to x if and only if |d(x,,x)| — 0asn — oo,

i) (x,.) is a Cauchy sequence if and only if |d(x,,%,+m )| — 0 as
n—ow,meHN.

i) For ¢€C with ¢>=0 and =x€X, define
B(x,c)={veX:d(x,v) <c} and the family
B ={B(x,c):x € X,c € Cwith c = 0}, then

T, ={ACX: VxEA3B(xc)Ef,x EB(x,c) A}

Is a topology on X.

Definition 2.5. A binary operation *: [0,1] x [0,1] — [0,1] is a
continuous t-norm if * satisfies the following conditions:

1) = is associative and commutative,

2) * is continuous,

3)a=1=aforall a € [0,1],

4) a*b <c+=dwhenevera =candb =d ,h ab,cde [01]
Definition 2.6. A 3-tuple (X,M,=) is said to be a fuzzy metric
space if X is an arbitrary set, = is a continuous t-norm and M is a
fuzzy set on X* x (0,c0) satisfying the following conditions:

1) M(x,y,t) =0,
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2) M(x,y,t) = 1iffx =y,
3) M(x,y,t) = M(y,x,t),
4) M(x,y,t) =M(y,z,5) < M(x,z,t +5),
5) M(x,v,.) : (0,00) — [0,1] is continuous,
forall x,v,z €Xandt,s = 0.
Definition 2.7. Let (X,M,=) be a fuzzy metric space, x € X and
(x,,) be a sequence in X. Then,
i) (x,) is said to be convergent to x if for any t = 0 and any
r € (0,1) there exists a natural number m, such that
M(x,,x,t)>1—r for all n=n;. We denote this by
lim, . x, =xo0orx, —»xasn — o0,
i) (x,) is said to be a Cauchy sequence if for any » € (0,1) and
any t>=0 there exists a natural number ny; such that
M(x,,x.,t) =1—rforall n,m = n,.
iii) (X,M,=) is said to be a complete fuzzy metric space if every
Cauchy sequence is convergent.
Remark 2.8. Let (X, M,=) be a fuzzy metric space. then
t=fAcX:x €A ifandonlyif,3t >=0and r

€ (0,1) such that B(x,r,t) — A}
Is a topology on X.
Definition 2.9. A binary operation defined as
®: {alaeClal <1} x{blbeC,|b| <1}

— {d|d € C, |d| < 1}
is a continuous phase intersection if = satisfies the following
conditions:
1) & is associative and commutative,
2) (® is continuous,
3) iflbl=1,thenla ®b|=lal forallaeC: |a] <1,
4) la@b|l <lc®d|l whenever lal =lc|] and |[b] < |d],
a,b,c,dEf{ze C: |z| < 1},
Remark 2.10. Since Azam et al. (2011) defined a partial order =
on the complex numbers C, so that, in the above definition we can
replace conditions 3, 4 respectively by the following
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3. if |[b]l =1, thena & b = a for all a in the unit disc of the plane,
4, a®b =2 c@® dwhenevera =cand b = dforall a,b,c and d
in the unit disc of the plane.

Example 2.11. a ® b = ab

Example 2.12. a &) b = min{a, b}

Remark 2.13. For any 7 =% we can find r3 such that
1, &1y £ 1 and for any . we can find r; such that iz Gy = 1,
whereas 7y,75,73, 7y and r; are positive complex numbers that
belong to the open unit disc in the plane. In addition, for each
rp, Z 0 and r, £ 0, there exists an element » Z 0 such that r = n
and r = .

3. Fuzzy complex valued metric spaces

In this section, we define the concept of fuzzy complex valued
metric space and the topology induced by this space with some
properties.

Definition 3.1. A 3-tuple (X, M,®) is said to be fuzzy complex
valued metric space if X is an arbitrary set, ¢ ={c EC:¢c = 0}, ®
IS a continuous phase intersection and M is a complex fuzzy set on
X?* x @ satisfying the following conditions:

forall x,y,z € Xand t,s,e™ € Q we have

FCVM1) M(x,v,t) > 0,

FCVM2) M(x,y,t) = e™iffx =y,

FCVM3) M(x,v,t) = M(y, x,t),

FCVM4) M(x,y,t) ® M(y,z,5) S M(x,z,t +5),

FCVM5) M(x,y,): @ = {c €C: |c| < 1}is continuous.

Since R = €, so that, if we take @ = [0,@) and a & b = ab
then every fuzzy metric space is a fuzzy complex valued metric
space.

Example 3.2. Let X=R, a(® b =ab and
M:X*xQ—={ceC:|c| < 1}defined by

| -1 .
M(x,y,t) = (e!* /) " forall x,y € X, t € Q. Then (X, M,®@) is
a fuzzy complex valued metric space.
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Conditions FCVML, 2, 3 are obvious. To prove FCVM4 we know
that

t+ t+
Ix — 2| -::s( t5)|x—y|+( E)|y—z|

5

l.e.
|l —z]  le—vl |yv— 2z
= +
t+s=s t 5
Therefore,

x—z| x—yl ly-=zl

et+s g t @ s
Thus M(x,v,t) ® M(y,z,5) = M(x,z,t +s5). Now FCVM5, if
we define two mappings 7, f as follows n: @ = @, n(t) =t and
f:Q—=f{cet:|c| =1} f(s) = [Zel"‘_}'lfj')_l, then
M(x,y,):Q—=f{ceC:|cl =1} can be considered as
composition of n and f. Since n and f are continuous, also M is
continuous. Hence (X, M,®) is a fuzzy complex valued metric
space.
Remark 3.3. In the above example we can replace & by any
nonempty set X and |x — | by a metric d(x,y) defined on X.
Furthermore, if we replace the phase intersection in the same
example by a ® b = min(a, b), the example holds.
Example 3.4. Let X = M, a ® b = ab and
M:X*xQ—{c€C: |c| < 1]} defined by

_(x/y if x=y
M(x,y,t) _{}fo if v<x
forevery x,v E X and t € @. It is easily seen that (X, M,®) is a

fuzzy complex valued metric space.

Throughout this paper we consider e™ € @, where @ has
mentioned in definition 3.1.

Lemma 3.5. The mapping M(x, v, ) : @ = {c €C: [c| = 1}is
nondecreasing for all x, v € X,

Proof. Suppose that M(x,y,t) = M(x,y,s) for
s =t > Owhereas 5, t € @. Since s > t implies that s — ¢ > 0, By
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this supposing and FCVM4 we have
M(x,v,t) ®M(v,v,s—t) 2 M(x,v,5) < M(x,vy,t)
M(x,v,t) ® M(y,v,s —t) = M(x,vy,5) < M(x,y,t).
Since M(y,y,s—t)=e™, so by FCVM2 we obtain that
M(x,v,t) < M(x,v,t), which is contradiction.
Definition 3.6. Let (X, M,®) be a fuzzy complex valued metric
space and t € @. The open ball B(x,r,t) with center x and radius
r = 0such that |r| < 1 is defined as follows
B(x,r,t) = {}r EX:M(x,yt)=e™ —T}.
Remark 3.7. Let »,t € @ whereas Ir| < 1. In a fuzzy complex
valued metric space (X, M,®) we can find a complex number tg,
where 0 <t, <t, such that M(x,v,t,) =e™ —r whenever
M(x,y,t) =e™ —rforanyx,y €X.
Lemma 3.8. Every open ball is an open set.
Proof. Consider an open ball B(x,r,t) and let ¥ € B(x,r,t), then
M(x,y,t) =e™ —r. So from remark 3.7 we can find t, €C
whereas 0 < t, <t such that M(x,y,t,) > e™ —r. Suppose that
M(x,v,t,) =1y, since m, =e™ —r, we can find a complex
number s > 0 with |sl < 1 such that 7y = e™ — s =™ —r, By
remark 2.13 we have for a given r, and s such that i, = e™ — s
there exists r, in Q@ whereas |ry| < 1 such that r, ® 7, Z e™ — s,
Now consider the ball B(y,e™ —n,t—t,) and let
zZE B[}r, e™ —r,t— tc,} implies that
M(y,z,t —ty) =1.
Therefore,
M(x,z,t) Z M(x,y,t;) @ M(y, z,,t — t)
ZnEn e —s=e" —r
It is easily seen that z € B(x,r,t), hence
Ei‘[:}r,ei“' -1y, t— tc,) c B(x,r,t).
Theorem 3.9. Let (X, M,®) be a fuzzy complex valued metric
space. Define
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Trey =1AC X :x € Aif and only if 3r,t € Q with |r| <
1 such that B(x,r,t) S A}

then ¢, is a topology on X.

Proof. 1. Since there is no x € @ such that B(x,r,t) & @, thus
@ € 1., Since for any x€X, re @; |r[<1 and any t € @,
B(x,r,t) € X then X € Trep.

2. Let A,B €1, and x € AN B, that means x € 4 and x € F, so
there exist ty,t, €0Q, and 7,7 € Q; I | < 1,|r] < 1 such that
B(x,7,t;) © A, B(x,n,t,) © B, By remark 2.13 we have that,
for any t;, t; € @ there exists t € @ such that t <t,, t <t,. So
that, If we take r = min{r,nJ, then
B(x,r,t) € B(x,ny,t;) NEB(x,m,t,) CANB. ThusANB € Tiew.
3. Let 4, € 7, foreach @ €I and x € U,; 4,. Then there exists
ay € I such that x € A, , so there exist t, ¥ € @; |r| < 1 such that
B(x,mt) C 4, . Since A, © Uzep Azimplies that
B(x,7,t) © Uy A,, thus Uy A, €14, Therefore ., is a
topology on X.

Theorem 3.10. If (X,M,®) is a fuzzy complex valued metric
space, then (X, 77, ) is Hausdorff.

Proof. Let x,¥ € X whereas x # ¥. From our definition 3.1 we
have M(x,y,t) is a positive complex value lies in the open unit
disc, that is |M(x,v,t)| <1, suppose that M(x,v,t) =r. From
remark 2.13 we have that, for every 7, > r with |r| < |l <1
there exists n €Q;Inl<1suchthatn ®mn =1y,

Now consider the sets B (x,e"“' — *rl,:E) and B (}r, e™ — 1, 5} we
have to prove that, these two sets are separated, so we assume that
B (x,ef“' — T‘l,%) N B (}r, e™ — T‘l,%) =0
That means, there exists

zE B(x,ei“' —*rl,%) N B(}r,efw — T‘l,%)
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Then,
M (x,z,zi) = et — [:ei“' — T'1) = and
M (}r,z,zi) = e — [:ei“' — T'1) =n
However, from FCVM4 we have
M(x,y.t) £ M(Izi) @ M(}r,z,zf) which implies 7> n, @ ry,
S0 we obtain that r = 1, = r, which is contradiction. Hence
B [:x,ei“' —T‘l,EEJ n B(}r,ei“' —T'l,E) = 0.

-
=

Theorem 3.11. Let (X, M,®) be a fuzzy complex valued metric

space. Then (X, ;) is first countable.

Proof. We will prove that .. = {B (x%i) :n € M} is a local basis

T

forreXandt € @. Let U € 14, and x € U, since U is open, then
there exists = = 0 which lies in the open unit disc together with
t € @ such that B(x,r,t) = U. Pick n € M such that i-::*r and

i{: t, so we have to show that B {x%i) = B(x,r,t). Suppose
that z € B(x%i) then
t ivar 1 ivar
M (x,z,;) = gt —= =™ —r,
We can see that — < ¢, so by lemma 3.5 we have that
. t
e — g = M(x,z,—) = M(x,z,t)
TL

which implies z € B(x,r,t), thus B (x%i) c B(x,r,t) c U,

Therefore, B, is countable local basis for xx. Hence (X,1.,) is
first countable topological space.

Definition 3.12. Let (X, M,®) be a fuzzy complex valued metric
space, x € X and (x,) be a sequence in X. Then (x,) is said to
converge to x if for any t,r € @; |r| < 1 there exists n, € M such
that M(x,,x,t) = e™ —r for every n =mn,. This is denoted by
lim, ,.x, =xo0rx, —xasn — 00,

-413-



52 Al Alae
10 22l) Fuzzy Complex Valued Metric Spaces

Theorem 3.13. Let (X, M,®) be a fuzzy complex valued metric
space, x € X and (x,,) be a sequence in X. (x,,) converges to x if
and only if M(x,,x,t) = e™ asn — o foranyt € Q.

Proof. (=) Suppose that x, — x, then there exists a natural
number m, such that M(x_x,t) =e™ —r for all n=n,,
t,r€Q; Irl <1 which implies e™ —M(x,,x,t) <r. Thus
M(x,,x,t) — e™asn — oo,

(<) suppose that M(x,,x,t) — e™ as n — oo, then there
exists a natural number n, such that e™ — M(x,,x,t) < r for all
n=n,tLreQ; Irl<1, so M(x,xt)=e™—r. Hence
X, —Xxasn — oo,

Definition 3.14. Let (X, M,®) be a fuzzy complex valued metric
space, x € X and (x,,) be a sequence in X. Then (x,,) is said to be a
Cauchy sequence if for any t,r € @; Ir| < 1 there exists n, € N
such that M (x,,x,,, t) = e™ — r for every n,m = n,.
Definition 3.15. A fuzzy complex valued metric space is called
complete if every Cauchy sequence is convergent.
Definition 3. 16. Let (X, M,®) be a fuzzy complex valued metric
space and 4 = X. Then A4 is said to be FCV-bounded if there exists
a complex number reE@Q with I|rl<1 such that
M(x,y,t) =e™ —rforallx,y Edandt € Q.
Theorem 3.17. Every compact subset of a fuzzy complex valued
metric space is closed and FCV-bounded.
Proof. Let (X, M,®) be a fuzzy complex valued metric space, 4 be
a compact subset of X and 7.t €@ whereas |r| < 1. Since
{B(x,7,t): x€ A} is open cover of A, then there exist
Xq,%q, .., %X, €E A such that 4 c U, B(x,»,t). For any x,y € A
there exist 1 = i,/ < n such that x € B(x;,r,t) and v € B(x,,r,t),
therefore we can write

M(x,x,t) = e™ —rand M(x,x,,t) > e™ —r.
Take & = min {M(x,x,,t) : 1 < i,j =n}, S0 we have
M(x,v,3t) & M(x,x,t) & M[xi,x}-, t} ® M[x}-,}r, t}
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= [:EiW —*r) ® a® [:ei“' —*r)

Let £ = 3t and choose a complex number s € @ with |s| =< 1 such
that
[:E'iw —*r) ®a ® [:ei“' —*r) =e™ —3
therefore we have M(x,y,£) = e™ — s for all x,v € 4, hence 4 is
FCV-bounded. On the other hand, we know that X is Hausdorff,
since every compact subset of a Hausdorff space is closed, then A
is closed.
4. Fuzzy complex valued contraction theorem

In this section we will extent the fuzzy Banach contraction
theorem, which was given by Gregori and Sapena (2002), for the
complete fuzzy complex valued metric space.
Definition 4.1. Let (X, M,®) be a fuzzy complex valued metric
space and f : X — X is a self-mapping. Then f is said to be fuzzy
complex valued contractive if there exists k € (0,1) such that

1 . 1 .
MG F 0 - (M(x,:s, 0 )
foreach x,¥ € X and t € @. k is called the contractive constant of
f.
Definition 4.2. Let (X, M,®) be a fuzzy complex valued metric
space and (x,) be a sequence in X. Then (x,,) is said to be fuzzy
complex valued contractive if there exists k € (0,1) such that

1 . 1 .

oW = o bW

M (%21, Xpszs t) erRK (M(In!xn+1! t) ) )
forallt € @,n € M.
Theorem 4.3. (Fuzzy complex valued Banach contraction
theorem). Let (X,M,®) be a complete fuzzy complex valued
metric space in which fuzzy complex valued contractive sequence
are Cauchy. Let T : X — X be a fuzzy complex valued contractive
mapping with contractive constant k. Then T has a unique fixed
point.
Proof. Fix x € X and let x,, = T™(x), n € N, For t € @, we have
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1 fw = k( 1 Ew)
M(T(),T2(),0 M0
and by induction
1 i = k( 1 iiw)
— & — &
M(Xp41: Xpsart) M (X X410 1)

Then (x,) is a fuzzy contractive sequence, by assumptions it is a
Cauchy sequence and (x,) converges to v, for some v € X. By
theorem 3.13. as = — 0 we have

. _giw (;_
NI e M, 0
Then for each t >0 and lim,_._ M(T(y),T(x).t) =™ we
have lim, .. T(x,)=T(y), that is, lim, . _x ., =T(y) and
T(y)=y.
Now to show the uniqueness assume that T'(z) = z for some z € X.

For t = 0, we have
1 . 1

LW

M(y,zt) = MTO).TE0
-:_;k(—l _)
M(y,z,t)

=« (T ")

1 .
5k:( _ m‘)
MOz

:-::---:ak”(

eiw) — 0

W

M(y, zt) © )_}D
asn — oo, Hence M(x,v,t) =e™ and y = z.
Conclusion

in this paper, we defined the notion of fuzzy complex
valued metric space which is a generalization of fuzzy metric
spaces and then the topology induced by this space. Also, we gave
some topological properties, such as Hausdorfness and first
countability. After that, the complex valued version of fuzzy
Banach contraction theorem was stated and proved. So With the
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help of these results one can study other fixed point theorems,
similar topological properties of this space and problems related to
convergence of a sequence.
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Abstract

Students' learning difficulties have been widely researched at
school level, but a rare focus has been given to university
undergraduates. This paper discusses the results of a study on the
above issue conducted among the undergraduates in Malaysia. The
sample consisted of 32 students who study in the departments of
psychology, English language and Arabic language. A
questionnaire was conducted to measure the students’ academic
difficulties in learning under four dimensions: academic
difficulties, intellectual and emotional difficulties, perceptual motor
difficulties and behavioural and morale characteristics. It was
found that understanding the lectures and weakness in practicing
comprehension and memorizing were the major academic
difficulties encountered by the participants. The findings revealed
that they less participate in discussions and rarely ask questions to
clarify their doubts due to shyness and avoid sarcasm. The students
also expressed that they feel psychological pressure during their
studies and find difficult to concentrate on lectures for a long
period. Another major finding of this study was the difficulties they
faced in emotional and social integration within the university
which deserves an in-depth study. Further, a follow-up research is
being conducted to measure the undergraduates’ cognitive abilities
and its associations with their level of academic difficulties. The
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findings of this study will have an impact on andragogy and
pedagogy of the university system.

Keywords:  Academic difficulties, Undergraduates, Inter-
disciplinary

1. INTRODUCTION

Learning process becomes a point of debate as learners feel
that they are cruising around a pile of academic, emotional and
psychological difficulties. This leads to disorders in learners’
personalities. The increase in the proportion of learning among
undergraduates in university can be achieved by observing
students’ complains and changing the curriculum which may
include contents and methodology. This will minimize the learning
difficulties encountered by students during their studies. Paying
attention to difficulties which students experience helps to remedy
the difficulties as early as possible and prevent drop-out from
courses. Therefore, the results of this study will bring to the
attention of the authorities of the Universiti Sains Islam Malaysia:
(USIM) the major problems facing undergraduate students and also
help in identifying those problems that are peculiar to domain of
study and those common to both gender. The findings will also
help students to have a better understanding of the reasons and
sources of their problems. In addition, this findings assist them in
how to confront realistically such problems, how to avoid them
where possible and evolve more pragmatic ways of dealing with
those problems. The findings of the study will therefore assist the
university authorities in taking significant steps and proffering
permanent solutions to these problems identified and ranked high
by the students. In addition, neglecting learning difficulties leads to
a bad consequences on the process of learning such as: students’
dropouts and anxiety from their university. Furthermore, the
findings of this study will have practical importance and will have
an impact on andragogy and pedagogy of the university system.
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Giving attention to students’ feelings and sentiments during
the learning process plays an important role in determining the
outcome of any efforts executed in the educational process. The
characteristics of teaching methods, and the quality of information,
and student's personality are three key components that affect the
quality, and quantity of student learning. Therefore, the focus on
the emotions, thoughts, feelings and perceptions of the students and
the difficulties that students undergo during the learning process is
more important than emphasizing solely on attendance and stuffed
him or her with different information. Some studies have revealed
that students who suffer from the weakness of adjustment during
the educational process have more difficulties in learning compared
to students who are constantly adapting in systematic manner
(Mayya, et al, 2004).

The results of studies on stress among undergraduates
indicate that students were exposed to stress due to academic
workloads, inadequate resources, low motivations, continuous poor
performance in academic activities, overcrowded lecture halls, and
uncertainty of getting job after graduating from the university,
(Agolla and Ongori, 2009). Similar study conducted by Bataineh:
(2013) confirmed that excessive academic loads, insufficient time
of study, ongoing home works throughout of the semester,
performing successive exams, low level of students' motivation,
and the high family expectations were the main sources of stress
among students. It was also found that fear of failure was the major
source of stress among undergraduate students. Mayya, et al,
(2002), concluded that language ability, expectations of
achievement, the use of students learning styles and the university
lifestyle that require adjustment to a new educational environment
are factors that affect student performance and caused him / her
difficulties that hinder to accomplish academic tasks. Additionally,
students who suffer from the weakness of adjustment during the
educational process have more difficulties in learning than students
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who adapt continuously and systematically (Mayya et al, 2004).
Studies also have shown a relationship between learning
approaches and problems of learners and academic performance,
(Mayya et al 2004)

The previous research highlights the need for studying the
learning environment from the perspective of undergraduate
learners' difficulties in order to help them to learn effectively and
efficiently. Learning difficulties of students have been widely
researched at school level, (Cortiella, and Horowitz, 2014).
However, a rare focus has been given to the undergraduate
students. Furthermore, the main focus of majority of prior studies
was on the stress rather than on the difficulties that cause it. Thus,
in order to improve the quality of learning process, we should shift
away from studying anxiety and stress to studying the difficulties
which cause it. This means we should listen to students' complaint
that cause them stress and anxiety and help them to overcome their
academic and non-academic difficulties.

The wvarious factors that obstruct students’ learning are
compiled into four basic sections: academic, sociological and
morale characteristics, psychological and cognitive, (Al-Rashed,
2003; Omoteso, 2003, Saber, 2003; Alghamdi, 2001). The aim of
this study is to detect the learning difficulties of the undergraduate
students of the USIM. The author of this paper, with his long
experience in teaching at university level, have observed that some
students were neglectful in organizing the time of the study, and
they were low motivated in learning process. Moreover, the
researcher remarked the difficulty in seeing the importance of
certain topics, in remembering knowledge previously acquired, the
difficulties in the practical application of knowledge, and they were
stuffed with study materials are the most repeated questions and
major discussions among the students during the academic year.
For all these observations of researcher, and on the basis of the
foregoing recommendations of previous studies, (Mayya, et al,
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2004, Omoteso, 2003, Bataineh, 2013, and Mamdouh, 2003), a
research study on the Academic Difficulties in Learning among
Undergraduates in Malaysia is more demanding.

Study Questions:

This study aimed to answer the following questions:

1- What are the most common learning difficulties encountered by
the undergraduates of USIM?

2- Do the majority of students have the same learning difficulties?

3- Do the academic learning difficulties dimensions vary among
students attached to different “educational” departments in
USIM?

2. LITERATURE REVIEW:

1-2 Differentiating learning difficulties from learning disability

or mental disability and some other concepts :

The term 'learning difficulty" is often used in an educational
setting to denote a problem from the point of view of not reaching
certain academic attainments. Learning difficulties also has been
used for educational purposes; as an alternative term for "learning
disability" and for "intellectual disability”, to purify the learning
process from any negative meaning such as term disability,
(Emerson, & Heslop, 2010). Therefore, the distinction between
intellectual disability, learning disability and the learning difficulty,
Is still a controversial topic of discussion. Although these terms are
used interchangeably as discussed above, there is a big difference
between learning difficulties and learning disabilities, as follows:
Learning disabilities — is a general term referring to sensory
disability or mental disability. In more details, it is a general term
referring to individuals who have difficulty in knowledge, in
understanding, in communication , and in the use of terms to
express their needs or complex stuff, as a result of certain
disabilities; these individuals require attribution or high support to
help them to learn, (Holland, 2011). The term of learning disability
has three international standards (mental disability-1Q-imbalance in
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the social aspect of adaptation and the early start of 1Q) see
(Emerson, & Heslop, 2010). This concept is unintended in this
study. Also there is another term used which is Academic
problems: it is a vague and open expression. Although the term
academic problem is wide open idiom, it was defined in some
studies as follows: "the difficulties experienced by students that
hinder their studies, and lead to lower level of academic
attainments, and difficulty to follow-up lectures. The previous
studies had used the word difficulty when they defined problems,
which means using learning difficulty is more appropriate, precise
and accurate to use in educational and psychological studies. On
the other hand, the term learning difficulty is often used in
educational settings, (Holland, 2011); it refers to individuals who
have specific hard and unbreakable exertion with learning as a
result of the educational environment, and academicals
requirements, or as a result of the difficulty of five language skills
such as writing, reading, speaking, listening, and comprehension,
and they do not have any physical, sensory, mental, moral
disabilities or sickness.. Hence, students who have learning
difficulties are normal individuals and emotionally, intellectually
and socially healthy.

2-2 Previous studies:

Omoteso, (2003), reported difficulties of rehearsing and
memorizing, cognitive and behavioural difficulties were factors
contributing more to the significance recorded relation with Self-
regulated Learning among undergraduate students. Furthermore,
Makarmi, ( 2000), explained that the most common problems
among lranian University students were anxiety, frustration, and
tension caused by dealing with the opposite sex. Some of the most
serious problems encountered by undergraduates included
difficulty in social problems and academic problems. Sex was
found to be a factor in determining problems encountered by
students as female students encountered more problems than the
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males. Pineteh, (2013), revealed that academic writing challenges
the students in universities. Zeenath, and Orcullo, (2012), identified
affective consequences of academic procrastination among
undergraduates.

Alameri, (2003) emphasized the difficulties related to the
relationship between academic staff and students. She states that
some professors are fanatic or extremist or radical in giving
students' estimation. She also reports the non- availability of
sufficient textbooks for elective courses and lack of facilities in
laboratories and no sufficient time given for studying in
laboratories. Al-Ghamdi, (2001) pointed out some problems such
as that the non-suitable schedule of studying, pressure of monthly
tests, variations in behaviour of faculty members with students,
repetition pattern in some subjects, , poor motivation for study, and
a sense of anxiety in near final exams. Al-rashed, (2003) states that
students faced difficulties due to bad distribution of study
schedules, the failure of the college academic advising, and family
responsibilities. Very interesting study of Saber, (2003) done at a
Teachers College in Dammam revealed that the lack of skills to
perform non-participation in activities, withdrawal, shyness,
absence from the college were the major causes for academic
difficulties. He, further, refers to some cognitive problems such as
difficulty in concentration, lack of understanding, poor ability to
resolve problems associated with teaching materials and curriculum
and emotional problems, such as frustration and low ambitions and
sense of satisfaction. Ongori, and Agolla, ( 2009) found that the
academic workload, inadequate resources, low motivation, poor
performance in academic activities, overcrowded lecture halls, and
uncertainty of getting job after graduating from the university lead
to stress among students.

The above previous studies have paid wider attention to
different issues related to learning difficulties in colleges and
schools, and a little attention given to the university
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undergraduates. The main focus of previous studies was on the
scarcity of educational AIDS, teaching tools and scarcity of study
manuals. Instead, the current study has turned its lance towards
academic difficulties, intellectual and emotional difficulties,
perceptual and motor difficulties and behavioural and moral
characteristics.

3. METHODOLOGY:

The aim of this section is to clarify the methodology of the
study. It gives an account of selection of instruments, determining
instrument’s validity and reliability, study design and describing the
sample that were used for data collection and the statistical
methods used to analyse the data.

3.1 Tools and instruments:

A self-administered questionnaire was developed to collect
information. The questionnaire consisted of four sections with the
purpose of measuring the responses under different four
dimensions: Academic difficulties, consist of 18 items; Intellectual
and emotional difficulties, contain 17 items; perceptual motor
difficulties, contain 12 items, and behavioural and moral
characteristics, consist of 17 items. All items were measured on 3-
Point Likert Scale, ranging from (2-Yes or strongly agree, to 1-
Somehow agree/disagree, and 0 - No or strongly disagree). The
Questionnaire was developed based on some earlier review of
studies. It’s Cronbach Alpha scales reliability value was 0.78 (
Mayya, et al, 2004 and Basim et al, 2007). Furthermore, statistical
package for social science (SPSS) package has been used as well. A
pilot study was carried out to ensure the validity and reliability of
the instrument.

3.2 Validity:

The questionnaire was previously reliable (Cronbach Alpha
0.78) ( Mayya, et al, 2004 and Basim et al, 2007). However, the
students proposed 8 additional difficulties that they considered as
important in their studying system, and some amendments have

-426-



g Al s

Academic Difficulties In Learning Among Undergraduates In
10 22l Universiti Sains Islam Malaysia

been made on the Questionnaire by the researcher, the content
validity for the instrument were additionally determined through
the help of 10 experts in the relevant field. Nine of them approved
the questionnaire items without comments. However, the items of
the gquestionnaire were also adjusted and evaluated according to the
rest of arbitrators' comments. Moreover, the Cronbach Alpha for
reliability was conducted and the total reliability was (0.64).

Table (nr. 1): Reliability values for learning difficulty scale

Alpha Value N. of items Category
0.63 18 Academic difficulties
0.62 17 Intellectual and emotional difficulties
0.62 12 Perceptual motor difficulties
0.61 17 Behavioural and moral
' characteristics:
3.3 Sample:

Sampling method applied in this study was a convenient
random sampling. The sample of the study included: (N = 32)
healthy students; 9 Males and 23 Females. Mean age (21.53 years
old) , (SD = 0.507). The participants were selected from
undergraduate students, from three departments namely: (
Psychology students = 10), (English Education students = 12),
(Arabic Studies students =10); from Faculties of Major Language
studies and Leadership and Management from USIM. The
informed consent was obtained, participants were informed of the
purpose of the study and the importance of their participation in
this study.

3.4 Study design:

This study was non-experimental in nature and employs a

cross-sectional design. In this study, survey study design was used.
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According to John (2005), survey study designs are procedures in
quantitative study in which investigators administer a survey to a
sample or to the entire population of people in order to describe the
attitudes, opinions, behaviours or characteristics of the population.
In this procedure, survey studiers collect quantitative, numbered
data using questionnaire and statistically analyse the data to
describe trends about responses to the questionnaire and to test
study questions. They also interpret the meaning of the data by
relating results of the statistical tests back to the previous reviewed
studies. It was nonetheless appropriate in a study that aims to
determine different dimensions of academic learning difficulties
among undergraduate education students of USIM.

3.5 Data analysis:

The quantitative data collected through the survey
questionnaire were analysed statistically using (SPSS) version 17.
In relation to the interval data collected, relevant measures of
descriptive statistic, correlation Chi-Square goodness of fit test, K?,
and the Kruskal Wallis Test were engaged. These processes of
deriving statistical results would lead to the interpretation and
drawing of conclusions.

4.1 FINDINGS AND DISCUSSIONS:

To answer the first and the second questions of this study,
thirty-two undergraduates were sampled from “educational”
departments in USIM. The data collected was analysed as follows:
For answering the first question, a descriptive statistic "frequencies
and percentages" was conducted to identify the most common
learning difficulties among the faculty students. Thus students'
answers on the items of the questionnaire were also arranged. In
addition, for answering the second question of this study, which is
"to confirm or cannot be confirmed" that the faculty' students have
learning difficulties, and whether the number of students who
experience learning difficulties was equal to the number of
students who did not experience learning difficulties. For
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measuring this aim, the null hypotheses was evaluated, using the
(Chi-Square goodness of fit test: K?) on frequencies of students'
responses (Yes/ No), and the results had exposed and discussed in
the following manner:

Firstly, answering the first question which was: (what are the
most common learning difficulties encountered by the
undergraduates of USIM and the second question (do the majority
of students in the USIM have the same learning difficulties?).

Table 1 The most common academic learning-difficulties

2
K'va Perc | Freq | Res The academic difficulties
p< |lue |d .
2 enta | uenc | pon | N | of  which students
05 | x(1) |f . :
_ ge ies ses complain
.000 | 21.1 90.6 | 29 Ye 3 | Weakness in answering
1 S ) :
25 94 |3 No 2 | questions concisely
000 | 18.0 87.5 | 28 :e 3 ngr?krr:;lsesndin meanir:n
00 |1]125 |4 2 P g g
No of some words
.000 | 18.0 87.5 | 28 ;(e 3 | Teachers postpone
00 11125 |4 No 2 | students' questions
woizs | fas[ao [7° o [heem, ©
00 |1]282]|6 2 g g
No sentences
68.8 | 22 e 3 | Weakness in academic
034 145 |1 S :
31.2 | 10 N 2 | reading
0
000|125 |1 [813 |26 :e 3 Xg;ak:‘eehsesns'ignprac“cgﬂg
00 187 | 6 2 prene
No memorizing
000 | 125 813 | 26 Ye 3 W(_eakness in reading
1 S quickly  with  good
00 18.7 | 6 2 :
No understanding
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1) Results demonstrated that the most common academic learning
difficulties among students of English, Arabic, and Psychology
departments in USIM were as shone in table-1: There was
almost unanimous high agreement by students on the fact that
they are experiencing: weakness in answering questions
concisely (90.6 %), weakness in comprehending meaning of
some words (87.5 %), they report that teachers postpone their
questions (87.5 %), weakness in understanding long sentences,
(81.8 %), weakness in academic reading (68.8 %), weakness in
practicing comprehension and memorizing skills (81.3 %),
weakness in quick reading skills (81.3 %). In addition, the null
hypothesis was rejected on these responses of questions: x*(1) =
Is greater than: p < .05. This means that there are significant
indications or signs of Academic Learning-Difficulties amongst
students of USIM. These results endorse the findings of
Papanastasiou, and Zembyl. (2008), who reported that the
academic studies, make students to become nervous, stressful,
and anxious. And a study of Omoteso, (2003), which revealed
difficulties in rehearsing and memorizing, difficulties cognitive
and behavioural skills. The study of Mayya, et al, (2004)
clarified that the excessive academic loads, insufficient time to
study, the on-going work throughout the semester, number of
exams, academic work load, low motivation and poor
performance in  home work were typical problems among
undergraduate students. Ongori, and Agolla, ( 2009), and
Pineteh, (2013), revealed that academic writing challenges
students in universities. Mayya, et al, (2002), concluded that the
language ability, expectations of achievement, educational
environment are factors that affect the students’ performance
and caused them difficulties that hinder accomplishment of
academic tasks.
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Table 2 The most common affective and intellectual learning-
difficulties

K?val Fr
< ue Perce | €4 Resp The affective and
%,—5 x2(1) df ntage | Y€ | Onse N intellectual difficulties of
' _ g nc S which students complain
y
000 | 1513 | 1 84.4 | 27 | Yes 32 Dreading from sarcasm of
15.6 5 No my question
Fearing of making
84.4 | 27 | Yes . .
000 | 1513 | 1 156 | 5 NoO 32 mlsf[akes (_Jlurlng
discussions
78.1 | 25 | Yes Emotional ties affects my
001 1 101 1| 219 | 7 No 32 performance in studies
78.1 | 25 | Yes Teachers' negative attitudes
001 1 10.13 1| 219 | 7 No 32 affect my studies
Some of compulsive
.034 4.5 68.8 | 22| Yes 32 thoughts distract my
1| 312 | 10 | No . .
attention during lectures
Hard to remember what |
68.8 | 22 | Yes . .
034 4.5 11 312 | 101 No 32 understood in previous
lessons

2) Moreover, the most common affective and intellectual learning-
difficulties which were ranked first from the point of view of USIM
students are: fear from sarcasm of question (84.4 %), fear of
making mistakes (84.4 %), emotional ties (78.1 %), teachers'
negative attitudes (78.1 %), compulsive thoughts (68.8 %) and
hard to remember previous lessons (68.8 %). In addition, the null
hypothesis was rejected on these results: x°(1) = is greater than: p
< .05, which means that there are significant indications or signs of
affective and intellectual learning-difficulties amongst students of
the USIM. These results are supported by the study of Saber,
Mamdouh, (2003), who confirmed that students have problems
such as non-participation in activities, withdrawal and shyness, lack
of attendance, negative perception tendency, cognitive problems
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such as difficulty in concentration, lack of understanding, poor
ability to resolve problems associated with teaching materials and
curriculum. A study by Mayya, et al, (2004) claimed that the high
family expectations was the main source of stress among students.
It was also found that fear of failure are the major sources of stress
among undergraduate students. Also (Makarmi, 2000) reported that
the most common problems among lranian University students
were anxiety, frustration, and tension caused by dealing with the
opposite sex. These results were supported by similar reviewed
studies, that found the academic loads, and insufficient time to
study. (Marwan, 2013).

Table 3 The most common behavioral and moral learning-
difficulties among the undergraduates' sample

2
- Kuveal Perc | Freq | Res The behavioural and moral
%75 K(1) df | enta | uenc | pon | N difficulties of which
' _ ge y. se students complain
87.5 28 | Yes | 32 | Teachers' respect of some
000 1 18.00 ) 1 12.5 4 No students without others
81.3 26 | Yes I have other concerns with
000 125 11 18.7 6 No 32 academic interests
71.9 23 | Yes | usually studying
034 4.5 1 28.1 9 No 32 carelessly
71.9 23 | Yes | 32 | sometimes repeat the
013 613 11 28.1 7 No same error
21,9 7 Yes | 32 | apologize for mistakes
001 ) 1013 1 1 78.1 25 No quickly

3) Furthermore, the most common behavioural and moral learning-
difficulties which were ranked first from the point of view of USIM
students are: Teachers' respect (87.5 %), other concerns with
academic interests (81.3 %), studying carelessly (71.9 %),
repeating the same error (71.9 %), delaying apologize (78.1 %),
The null hypothesis was rejected on mentioned questions: x*(1) =
IS greater than: p < .05, which means that there are significant
indications or signs of Behavioural and Moral Learning-
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Difficulties amongst at least more than fifty present of the students
of the USIM. These results are supported by the study of Ameri,
Fatima (2003), that highlighted difficulties caused by attitudes of
professors towards students. and by the research of Al-Ghamdi,
Mohammed, (2001) who proclaimed some of learning problems
such as: variations in behaviour of faculty members with students,
repetition pattern in some subjects, poor motivation for study, and a
sense of anxiety in near final exams. And also the study of Saber,
Mamdouh (2003) claimed emotional problems such as feeling of
frustration and low ambitions, low sense of satisfaction and social
problems. Al-Rashed, (2003) found students have difficulty in
setting decisions, feeling of disregard of their status and bad
distribution of studying schedules. Recently, Peretomode and
Ugbomeh, (2013), confessed that the most serious problems
encountered by  undergraduates were social problems and
academic problems.

Table 4 The most common perceptual and motor learning-
difficulties

013 | 6.13 | 1 | 719 | 23 | Yes | 32 | Ifinditdifficult to do multiple things

281 | 9 No simultaneously:
034 | 450 | 1 | 68.8 | 22 | Yes | 32 | The similarity of the pronunciation of
312 | 10 | No words makes hard to be distinguished
034 | 450 | 1 | 31.2 | 10 | Yes | 32 I understand the lecture by
68.8 | 22 | No remembering the information written
on the blackboard
005 | 8.00 | 1 25 8 | Yes | 32 | always compare what has been
75 24 | No explained in the lecture, with what |
read
.005 | 8.00 | 1 25 8 | Yes | 32 | During the lecture, | could identify the
75 24 | No main focus of the lecturer

4) Additionally, the most common perceptual and motor learning-
difficulties which were ranked first from the point of view of USIM
students are: difficulties doing multiple things simultaneously (71.9
%), distinguishing of similar words' pronunciation (68.8 %),
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weakness in understand the lecture (68.8 %), weakness in
comparing lectures that have been explained with what has been
read (75 %), weakness in identifying the main focus of the lecturer
(75 %), In addition, the null hypothesis was rejected on these
findings: x*(1) = is greater than: p < .05. This means that there are
significant indications or signs of Perceptual & Motor Learning-
Difficulties amongst at least more than fifty present of the students
of the USIM. These findings related to academic difficulties of
undergraduates are rarely mentioned in the previous studies, except
the study of Omoteso, (2003), which revealed difficulties in
rehearsing and memorizing, difficulties cognitive and behavioural
skills. And the study by Saber, (2003) who concluded that
cognitive problems such as difficulty in concentration, lack of
understanding, poor ability to resolve problems associated with
teaching materials were the most common student problems.
Secondly: For answering the second question: do the majority
of students in the departments USIM have the same learning
difficulties on the questionnaire used? the static measures Chi-
Square goodness of fit test: "K*" had used the data collected, to

ensure whether all students experience the same difficulties.
Table 5 The differences between students in learning difficulties

Departmen|  Sum of
Mean Rank | N ts dimensions
16.71 12 English 4.385 Chi-Square
12.00 10 Arabic 2 df
20.75 10 |Psycholog
y
32 Total 112 Asymp. Sig.
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The results indicate that the majority of students have the
same learning difficulties. The null hypothesis was accepted in all
group students, (English, Arabic, and Psychology students). ""K2"
=4.385, DF =2, p =.112 is greater than: p < .05. Thus, we can
infer that students experiencing the same academic learning
difficulties, with confidence level of ( .05), namely the ones that
had been measured in this study. Such findings of this study
confirm the results of earlier research related problems of learning
among undergraduate students in other colleges, Makarmi , 2000;
Al-rashed, 2003; Mamdouh ,2003).

4.2 To answer the third question of this study," Do different
academic learning difficulties are common among students of
English, Arabic, and Psychology departments in USIM?". Kruskal
Wallis Test was computed to confirm the differences between the

academic departments in learning difficulties.
Table 6 The differences between academic departments in

learning difficulties dimensions

Perceptua|Behaviour|Intellectu D'ffgrj:]ti'ﬁs of
| & al & al & : g
. Academic
Motor Moral | motional A-1 1o A-18
D-1toD| C-1to C |B-1to B- :
Test Statisti
12 17 17
a,b,c,d
1.101 7.980 2.322 6.468 Chi-Square
2 2 2 2 df
577 .019 313 .039 Asymp. Sig.

a. Kruskal Wallis Test
b. Grouping Variable: English, Arabic, Psychology

The Chi-Square shows no significant differences were found
related to different departments on the intellectual & emotional
learning-difficulties ""K2" = 2.32, DF = 2, p = 0.313 and on the
perceptual & motor learning-difficulties ""K2" = 1.101, DF =2, p
= 0.577; the value of Chi-Square is greater than: p < 0.05. This
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means all three study departments have the same: intellectual &
emotional and perceptual & motor learning-difficulties. On the
other hand, the Chi-Square shows significant differences related to
the department nature on the: academic learning-difficulties ""K2""
= 6.468, DF = 2, p = 0.039, and behavioural & moral learning-
difficulties ""'K2" = 7.980, DF = 2, p = 0.019; the value of Chi-
Square is greater than: p < 0.05. The fact indicates that students
from all three departments of USIM don’t experiencing academic
and behavioural & moral learning-difficulties in the level,
Psychology students are more prone to academic and behavioural
& moral learning-difficulties with mean rank of 20.75 compared to
the Arabic and English departments mean rank of 12.00 and 16.71.
This can be attributed to the nature of the discipline of psychology
students, understanding the nature of their work and they were
more sensitive and more responsive to ethical and behavioural
difficulties than their peers in other disciplines. There is no clear
evidence for this conclusion in the previous studies; consequently,
conducting follow-up studies on the different departments and
deferent universities, using a large samples is required to make sure
of significance of these differences. Most of the findings of this
study confirm the results of previous research related to problems
of learning among undergraduate students. In addition, this study
contributes to a more comprehensive understanding of learning-
difficulties amongst undergraduate students and proposes
guidelines to develop an intervention system.
5- CONCLUSION

In general, the learning difficulties that have been measured
in the present study are spread and common learning difficulties
encountered by the majority of undergraduates. However, some of
those difficulties differ from one discipline to another; for example,
the academic and behavioural and moral learning-difficulties are
more spread among psychology students than Arabic and English
departments of USIM.
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6 - LIMITATIONS OF THE STUDY

Selection of a small sample drawn from one university in
Malaysia can be considered as of the important limitation of this
study. Thus these findings cannot be generalized for students in
other university degree programs. A follow up study with a larger,
stratified random sample would expand knowledge of learning
difficulties among under graduate students. Another limitation was
the fact that participants were predominantly female. Therefore,
inclusion of equal number of male students would facilitate the
generalizability of these findings.
7- RECOMMENDATIONS:
It is recommended that further research with larger sample consist
of different genders disciplines and number of universities will
enrich the understanding of learning difficulties among under
graduates. Developing an intervention system based on the findings
Is also recommended. In addition, there is a need to develop a
comprehensive definition which explains the difference concepts
associated with the concept of learning difficulties, and to develop
and codify comprehensive and unified scale of learning difficulties,
to be provided to the universities with cognitive test system for
scientific measurement and sorting students based on these tests.
Further research is recommended on other study departments and
universities. It is recommended also that university decision makers
have to provide students with a psychological, social and academic
counselling in order to decrease the learning-difficulties amongst
undergraduate students. So they can achieve better in academic
tasks. Decision makers have to involve students and their teachers
in different academic activities to reduce the gaps between them;
and have to provide students with suitable teaching and learning
methods as well in order to enhance their academic achievements.
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Abstract:
The main object of this paper is to introduce and study the

new subclasses TS’ (4,1,a,c) and TR;’(4,l,a,c) of analytic
functions with negative coefficients defined by a linear operator .
Coefficients inequalities for functions belonging to these subclasses
are determined. In addition, radii of close-to-convexity, starlikeness
and convexity, closure theorems are obtained.

1. Introduction

Let A(n) denote the class of all analytic functions in the

open unit disc
U={z €C:|z [<1}, of the form:

fz)=z+ Y az*(n=123.).

k=n+1
(1)
Denote T (n) the subclass of A(n) consisting of functions of
the form:

fz)=z- Y az" (a =0,neN)
(2)
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For functions f € A(n) given by (1) and g e A(n) given by
g(z)=z+ > bz,

k=n+1
we define the Hadamard product (or convolution) of f and g by

(f *g)z)=1z+ iakbkzk.

k=n+1
If f , g are analytic in U, we say that f is subordinate to g ,
denoted by f < g, if there exists a function w analytic in U with
w(@0)=0 and |w(z)|<1l (z €U), such that f (z)=gWw (z)),
(z €V). It IS known that
f(z)<g(@z) (zZe€U)=f@0)=g@O) and f U)cg(U).
Let the function ¢(a,c;z) be given by

p(a,c;z) = ZE ;" 2zt (z eU,c#0,-1,-2,-3,..),

where (x), denotes the Pochhammer symbol (or the shifted
factorial).

Corresponding to the function ¢(a,c;z), Carlson and
Shaffer [14] introduced a linear operator L (a,c) by

0

L(a,c)f (z):=¢(a,c;z)*f (z2) =

k=0
Note that:
L(a,a) IS the identity operator,and
L(a,c)=L(a,b)L(,c) (b,c=0,-1,..).
The author [1, 3] has recently introduced a new linear
operator D"*(a,b)f (z) as the following:
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Definition 1.1 Let
A @,h:z) = Z£l+ AK j (@), zk
k=0 1+1 ) (b),
where (z €eU,b #0,-1,-2,-3,...),A>0,meZ,1 >0, and (x), is
the Pochhammer symbol.
We defines a linear operator D"*(a,b):A —A by the

following Hadamard product:
m m c ﬂ“k ! (a) k+1
D™ (a,b)f (z):=¢""(a,b;z)*f (z)= (1+ ) ka z ",
| ¢ é 1+1) (b), ‘
3)

Note that:
Do*(a,b)f (z)=L(a.b)f (2),

(1+1)D™*(a,b)f (z) = (1-A+1)L(ab)f (z)+4z (L(ab)f (z))'=D,(L(a,b)f (2)),220,
D"*(a,b)f (z)=D,(D/" " (a,b)f (z)), where m eZ.

Special cases of this operator includes:

e D"°(@,b)f (z)=D*(a,b)f (z)=L(a,b)f (z).

e the Ruscheweyh derivative operator [10] in the cases:
D (B+1,1f (z)=D”f (z); f>-1.

e the Salagean derivative operator [12]: D" (1,1)f (z).

e the generalized Salagean derivative operator introduced by
Al-Oboudi [11]: D" (1,1)f (2).

e the Catas drivative operator [17]: D/™*(1,1)f (z), and

finally.
e The fractional operator introduced by Owa and Srivastava

[18]
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DJ°(2,2-p)f (z)=Qf (z)=T(2-y)z’D/f (2);
D/f (z) is the fractional derivative of f of order y;» #2,3,4,---.
Now, we introduce new subclasses of analytic functions
involving our operator D"*(a,b).
Definition 1.2 A function f €T (n) is said to be in the
subclass TS[,”‘,f(/l,l,a,c), for 0< <1, yeC/{0}) if and only
if:

—(—-1

y Vv

< p,

‘1 v’

where
v’ z(D™*(a,b))+5z%(D"*(a,b)f (z))"
v o (1—5)D,m"(a,b)f (z)+0z (D,""”“(a,b)f 2))"
(5)

(zeU, 0<6<1).
Definition 1.3 A function f €T (n) is said to be in the

subclass TR (4,1,a,c) if and only if

‘l(v'—l) <5,
Y

(z eU, 0<6<1l, 0<pB<1, yeC/{0}.
We note that there are some known subclasses of
TS;°(4,1,a,c) and TR;7(4,1,a,c)
Remark 1.1 (1) If m =0, and a=c =0 then
TSZ’j(/l,I,0,0):Sn(,b’,y,5).
(2)If m=0, and a=c =0 then

TR%2(2,1,0,0) =R, (f,7,6).
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The classes S, (5,7,0) and R (f,y,0) were investigated in [5].
3)If m=0, a=c=0and 6=0, p=|b|, y=1then
TSlgﬁ(O, l,4,¢c) =S, (b),
where (b € C/{0}). Theclass S, (b) was studied in [6].

2. Coefficient bounds
In this section, we obtain necessary and sufficient

conditions for a function to be in the subclasses ng‘,f(/l,l ,a,C)

and TR “(4,1,a,c) respectively.

Theorem 2.1 Let the function f be defined by (3). Then f
belongs to the subclass TS,"*(a,b) if and only if

o ) (A=D1 @),
k;‘11[1+5(k DIk +817] 1)( 1o j ©), .

(z eU, 0<6<1l, 0<pB<1, yeC/{0}.

a, = <Blrl

Proof: Suppose f €TS;’(4,1,a,c). By making use of
(4) we easily obtain

Re {ZVV }> Bly| @<U)

which, in view of (5), gives :

_ i [1+5(k —1)](k _1)(ﬂ(k -1)+1+1 j (a)k_1 0z -

k=n+1 1+1 (C)k -1
Re >-Blr].
kD11 @), s
Ttk 1)]( 141 J O,
(8)
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Setting z =r (0<r<1) in ( 8 ) we observe that the
expression in the denominator on the left hand side of ( 8 ) is
positive for r =0 and also for all r €(0,1). Thus by letting
r —1 <through real values ( 8) leads us to the desired condition (
7)) of the theorem.

Conversely, by applying the hypothesis ( 8 ) and setting
|z |[=1, we find by using (7)that

3 B (A =D +1+1 ) (@), 1,
. D e G N o
Y 7 - i [1+5(k —1)](’7“(k 113'*1*' j E:;k ag 7t
© B B Ak =1)+1+1 (a)k 1g gk
L _Z 1+ S(k _1)](1(k —11)|+1+Ij E?;k g g
,Blyl(l— $ e o0 _1)](l(k _11+)|+1+|J @ J
< =n+1 k-1
1- 3 [1+5(k —1)](’1(k _11+)|+1+'j E:;k =Y
=plrl

Hence, by the maximum modulus principle, we have
f eTS;7(4,1,a,c).
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Corollary 2.1 Let the function f be defined by (3)and
f eTR;7(4,1,a,c), then

8 < Blyl

- , (k >n+1),
[1+5(k 1)1k + 4] 7]-1) (ﬂ(k —11)+1+| j @),
+1 (C)k—l
9
with equality only for functions of the form
fZ =7 - /3|7| Zk, (k ZI1_F1)

[+ 5K DK + B ] -1) [Mk ~1)+1+] j @)

1+1 ©).,

By using the same arguments as in the proof of Theorem 2.1 we
can establish the next theorem.

Theorem 2.2 Let the function f be defined by (3). Then f
belongs to the subclass TR/?'f (4,1,a,c) if and only if

(z(k ~1)+1+1 j @),
1+1 ()
(10)

S k[L+8(k ~1)]

k=n+1

a <Blrl

(z eU, 0<6<1, 0<pB<1, yeC/{0}.
Corollary 2.2 Let function f be defined by (3) and
f eTR77(4,1,a,c). Then

a, < Aly| _ (k >n+1),
K[1+5(k —1)] (’I(k ‘11+)|+1+' j E:;k—l
(11)

with equality only for functions of the form
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f=z- Al 2%, (k >n+1).

L+ 5(k —1)] (/I(k 11+)|+1+| j E:;k_l

3. Radius of starlikeness and convexity

We concentrate upon getting the radius of close-to-
convexity, starlikeness and convexity.

Theorem 3.1 Let the function f be defined by (3), belongs

to the subclass f eTS}}f(ﬂ,a,a,c), then f is close-to-convex of
order u, (0<u<1) inthedisc |z [<r, where

1+1 (C)li '
(12)

Proof: It is suffices to prove that |f ’(z)—]J <l-u,
(0<u<1) for z €U suchthat |z |<r,

f@)-1=]3 kaz**

k=n+1
f'(z)-1<1-u, if

(/l(k ~1)+1+1 j“” @),

r=inf

k>n+1

(I-w[l+ok -DIk + By |-1)
kBl7l

<Y ka, |z [

k=n+1

Thus

0

K (-1
—a, |z | <L
> falrd

k=n+1-+""

By making use of (7) we obtain

i [1+6(k DIk + By [-1)
k=n+1 kﬂ | 7/|
Then the inequality (13) will be true if

LS () (YA

1-u KByl

<1.

(i(k 1) +1+1 j @),
1+1 €) 4

(ﬂ,(k ~1)+1+1 jm @), ,
1+1 )|
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Thus

12 = inf A-@+6k DIk +B1r1-1) (i(k —1)+1+1 jm @) M_
k>n-+1 KA|y| 1+ )4

This completes the proof.

Theorem 3.2
Let the function f be defined by (3) belongs to the subclass

f eTS;°(4,1,a,c). Then f is starlike of order 4, (0<u<1) in
the disc |z |<T,, thatis,

1
Jkl

<1l-u, (0L u<) for

. [(1—#)[1+5(k DIk + 81 71-1)
= iInf

[ﬂ(k 1) +1+1 j’“ @), .,
(k—)Blrl

1+1 )4

k>n+1

Proof:

zf ’(z)_1
f(z)

(z eU) suchthat |z |<r,, we have

It is suffices to show that

| N (k —Da.z**| Sk -1)a, |z [
of (z)_l‘:kgﬂ ‘ Sé -
f(Z) 1— Zakzk_l 1— Zaklzlk—l
k=n+1 k=n+1
Thus |2H@) _ql<a s
f(z)

In virtue of (7 ) we have
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$ [0k -DIk + 1711 (/I(k ~1)+1+1 j @),
el kﬂ | 7/| 1+| (C)k—l

Then the inequality (14) will be true if

K-p, 12 < [1+o(k -k +Bly[-1) (l(k -1)+1+1 jm @) |

1-u kKB7| 1+1 (P

Thus

2 b= ing | L O DK + By 1 1) (ﬁ(k ~1)+1+1 j @,
k=n+l (k —)p| 7| 1+1 (C)k—l‘

This completes the proof.
Corollary 3.1 Let the function f be defined by (3) belongs

to the subclass f eng‘,f(ﬂ,l,a,c). Then f is convex of order g,
(0<u<1) inthedisc |z |[<r,, thatis,

ro= ing | Ao+ OKk —DIk +Aly]|-1) (A(k ~1)+1+1 jm Qm -
5 k(k =)p17] 111 ©0s

By using the same arguments as in the proofs of Theorems
3.1 and 3.2 we can obtain the radii of close-to-convexity,

starlikeness and convexity for the subclass f eTR/)’l“,f (4,1,a,c).
Theorem 3.3 Let the function f be defined by (3), belongs to
the subclass f eTR[’}ff(/l,l,a,c), then f is close-to-convex of

order u, (0<u<1) inthedisc |z |< p,, where

k>n+1

1

J“.

(ﬂ(k ~1)+1+1 j @),
1+1 ©),,

P, = iInf

k>n+1

(1-)[1+0o(k -1)]
Blyl
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Theorem 3.4 Let the function f be defined by (3) belongs to

the subclass f eTR[Tf(/l,I,a,C). Then f is starlike of order g,
(0<u<1) inthedisc |z |< p,, that s,
ES
= inf k(1-)[1+5Kk -]k + 3| (ﬂ(k ~1)+1+1 )m @), | "
e k—@)Blyl 1+1 ©s|)

Corollary 3.2 Let the function f be defined by (3) belongs
to the subclass f eTR;f(/l,l,a,c). Then f is convex of order g,

(0<u<1) inthedisc |z |< p,, thatis,

1

j“.

fiz)=z- > a 2" (z V).
k=n+1
We obtain the following results for the closure of functions in

the subclasses TS 7’ (4,1,a,c) and TR’ (4,1,a,c).

4
Theorem 4.1 Let the function f,(j =1,2,3....,p) be defined
by (16) belongs to the subclass f eTRgf(/l,l,a,c), and let

¢, 20,(j =1,2,3...,p) suchthat >_" ¢, =1. Then the function h
defined by

Ps; = iInf

k>n+1

A=+ ok 1)
(k—)Bl7

4. Closure Theorems
Let the function f, (j =1,2,3..., p) defined by

(ﬂ(k ~1)+1+1 j @), _,
1+1 €)4

h:Zp:cjfj,
J=1

is also in the subclass TS ;7 (4,1,a,c).
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Proof: In virtue of the definition of h , we can write

p o
h=>c,z- > a,z")
J=1

k=n+1

:(icj)z =3 O, )2t

k=n+1 J=1

=z - i (Zp:cjaklj)z".

k=n+l J=1
Since the functions f, are in TS]’(4,1,ac), for every
j =1,2,3,...,p, we have

0

D [1+8k -1k +B171-1)

k=n+1

Hence we get

S [+ Sk -1k + 41| -1)

k=n+1

[i(k ~1)+1+1 j’“ @), ,
1+ €)1

A <pBlyrl.

Ot.a ) <pl7l

J=1

(i(k ~1)+1+1 J”‘ @), ,
1+1 €4

(/I(k ~1) +1+1 j’“ @), ,
1+1 ©),

<3%,(817)=Bl7 )

which implies that h is in the subclass TS 7(4,1,a,c).

Thus, the proof of the theorem is complete.
Many other work on analytic functions related to derivative

operator and integral operator can be read in [2],[4] and [5] .

ali

St S5k ~DIk + 8] 7]-1)

J=1 k=n+l
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