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Abstract:
This paper deals with the colors in the Holy Qur’an, in terms of the
word (colour) and on the one hand the colour itself as a distinct dye,
indicating a specific colour from the primary colors. The paper
aimed at identifying and enumerating all the verses in which the
colour was mentioned, and knowing the difference between
mentioning the word (colour) in some verses and mentioning the
color’s name. The paper concluded by mentioning (colour) that
came with the purpose of denoting the type, varieties, races, bodies,
or different tastes. As for the mention of the primary or secondary
colors in the verses and their effect on the human psyche, it indicates

the rhetorical metonymy as it is a branch of the basic science of

eloquence.
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ABSTRACT:

The study aimed to find out the relationship between knowledge
management and managerial creativity in the banking sector, as the
study model was built on the basis of the literature of previous
studies. The study used the descriptive analytical approach, and in
order to achieve the objectives of the study a questionnaire was
designed as a main tool for collecting primary data by using a non-
probability convenience sample. There were (280) questionnaires
distributed, of which (252) were recovered by (90%), and (235)
forms were valid for analysis by (83%). The Structural Equation
Modeling (SEM) and Path Analysis were used to test its hypotheses,




where the study has indicated that there is a direct positive effect
between knowledge management and managerial creativity, as well
as a positive effect between knowledge management processes
(knowledge generation, knowledge distribution and knowledge
application) and the element of managerial creativity. The study
recommended using flexible managerial patterns in the context of
providing an organizational environment that encourages creativity
through the optimal use of the creative abilities of managers and
formulating them in the form of new methods and ideas that
contribute to the development of the banking sector and
dissemination of a culture of participation, whether at the cognitive
or creative level.

Keywords: knowledge management, managerial creativity
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Estimate | S.E. C.R. P
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CMIN
Model | NPAR CMIN DF P CMIN/DF
Default model | 38 429.068 98 .000 4.378
Saturated model | 136 .000 0
Independence model | 16 1423.471 120 .000 11.862
RMR, GFI
Model | RMR  GFlI AGFl PGFI
Default model | .115 .849 .791  .612
Saturated model | .000  1.000
Independence model | .198 485 416  .428
Baseline Comparisons
NFI RFI IFI TLI
Model Deltal rhol Delta2 rho2 CFI
Default model | .699 631 .750 689 .746
Saturated model | 1.000 1.000 1.000
Independence model | .000 .000 .000 .000 .000
NCP
Model | NCP LO 90 HI 90
Default model | 331.068  270.665  399.019
Saturated model | .000 .000 .000
Independence model | 1303.471 1185.665 1428.693
FMIN
Model | FMIN FO LO90 HI90
Default model | 1.834 1415 1.157 1.705
Saturated model | .000 .000 .000 .000
Independence model | 6.083 5.570 5.067 6.106
RMSEA
Model | RMSEA LO90 HI90 PCLOSE
Default model | .120 109 132 .000
Independence model | .215 .205 226 .000
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Abstract:
The aim of the research is to measure some indicators of
administrative creativity in the light of the moral incentives for
workers in the Ministry of Youth and Sports. The two researchers
used the descriptive approach, and the study sample consisted of

(46) individuals. the sample was chosen randomly from (section
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heads and employees), the Statistical Package for Social Sciences
(SPSS) program was used to process the data, and the results
showed that workers in the Ministry of Youth and Sports are not
given satisfactory moral incentives, and that the level of
administrative creativity in light of moral incentives is average, and
the researchers recommended that the Ministry of Youth and
Sports consider To the importance of granting moral incentives, in
addition to creating the appropriate environment and climate for
workers to improve their creativity, by encouraging creative
personalities and providing them with the opportunity to present
their ideas and creating more trust between departments and
workers.
Keywords: administrative creativity, moral incentives.
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1 A 25.85 52.61 293.31 | 55.9479 | 68.6145 | 123.662 | 0.33396
2 B 29.21 52.61 439.96 | 63.6178 | 78.0209 | 138.319 | 0.37354
3 C 3291 50.12 249.42 | 55.8754 | 68.5256 | 123.782 | 0.3343
4 D 34.59 50.11 342.19 | 60.5163 | 74.2172 | 132,596 | 0.3581
5 E 29.21 42.59 439.96 | 57.5657 | 70.5986 | 123.991 | 0.33485
6 F 31.55 47.60 244.42 | 535165 | 65.6326 | 118.433 | 0.31986
7 G 33.23 45.10 244.42 52.785 64.7355 | 116.543 | 0.31476
8 H 34.92 65.14 488.84 | 75.8599 93.0346 | 165.706 0.4475
9 | 49.36 52.61 195.54 | 62.7325 76.9351 | 139.644 | 0.37717
10 J 54.73 62.64 293.31 | 75.3508 | 92.4103 | 166.89 | 0.45075
11 K 25.85 40.09 195.54 | 44.3088 | 54.3403 | 98.2303 | 0.26529
12 L 30.90 40.09 195.54 | 46.6419 | 57.2016 | 103.28 | 0.27894
13 M 23.83 42.59 146.65 | 42.8487 | 52.5496 | 96.0248 | 0.25933
14 N 60.11 67.65 24442 | 78.8237 96.6694 175.67 | 0.47447
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18 R 27.53 45.10 391.07 | 56.2646 | 69.0029 | 122.13 | 0.32983
19 S 33.05 55.12 391.07 | 64.8669 79.5528 | 141.979 | 0.38343
20 T 29.21 45.10 293.31 | 52.9664 64.9581 | 116.288 | 0.31406
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Abstract:

The study aimed at identifying the effectiveness of the collection of
tax revenues on value-added, knowing the impact of the increase in
value-added tax on public revenues. The problem of the study was
represented in the following questions: Are value-added tax
revenues collected effectively? Do value-added tax revenues achieve
an effective increase in public revenues? The study followed the
historical, inductive and descriptive analytical method. The study
reached that commitment to bookkeeping and accounting records
helps to collect value-added tax, collection of value-added tax for all
luxury goods and services achieves an increase in public revenues.
The study recommended the necessity of increasing awareness of

financiers of the importance of taxes, the necessity of controlling
and following up on accounting books and records.
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Abstract:

The study aimed to identify the impact of administrative leadership
on crisis management in government hospitals in Khartoum state



during the (Covid -19). The problem of the study was represented in
the following main question: Does the administrative leadership
have a role in managing crises in government hospitals in Khartoum
state during the Corona pandemic? The descriptive approach was
used, the data were collected from a non-probability sample (easy),
and a questionnaire was designed to collect the data. A number of
150 questionnaires were distributed, with a recovery rate of 146
questionnaires at a rate of 97%. The study model and its hypotheses
were built based on the literature of previous studies. Also, the
structural equation modeling (SEM) was relied upon, in which the
Amos program was used. The Alpha Cranbach test for reliability
and the path analysis method were used to test the hypotheses of the
study. The study found a positive relationship between autocratic
leadership and crisis management, after (breaking up the crisis), in
the hospitals under study, where the beta value was (.398) at a
significance level (.11). And the existence of a positive relationship
between autocratic leadership and crisis management, after
(containing the crisis), in the hospitals under study, where the value
of the beta (.398) at the level of significance (011.), the study
recommended that the public interest should be subject to the
personal interest of subordinates, which helps to contain crises
facing hospitals during the corona pandemic. The directors of the
hospitals under study should take care to delegate part of their
powers to workers so that they can manage the crisis during the
(Covid -19).

Keywords: administrative leadership, crisis management, autocratic
leadership, crisis fragmentation.
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Abstract
This research aimed to identify the artistic and social values in folk
dance in the Nuba Mountains. It also aimed to study the effect of
these aspects on the "performing™ dancer. The research was based
on presenting the problem, objectives and importance of the
research, in addition to previous studies that are related to the
research and revealing the impact of those values on physical and
Kinetic expression, rhythm and knowledge of folk dance and
identifying its relationship to social aspects in the Nuba Mountains,
using the descriptive analytical approach and its methods in
collecting, classifying and analyzing the scientific material. The
research dealt with the problem of employing folk dance in artistic
and social values. Folk dance contains a large amount of expressions
and connotations that have the intellectual and cultural contents and
values that can be used in employing the body, movement and
rhythm in folk dance. The research concluded with the most

important  findings of the research in addition to the
recommendations and a list of references.
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Abstract:
This study empirically examines the relationship between Trade
Openness and Inflation in Sudan, using time series data that covers
2021. Autoregressive Distributed Lag (ARDL) -the period of 1990
approach has been applied to discover the long-run and short-run
and Inflation rate. The relationship between the Trade Openness
empirical analysis shows that the openness has a negative effect on

The study Inflation rate in the short-run and Long-run in Sudan.
recommended the necessity of gradual trade policies related to trade



openness, while balancing costs, in a way that helps reduce inflation
rates and achieve equilibrium in Sudan’s macroeconomics.

Key words: Trade Openness, Inflation, Autoregressive Distributed Lag
(ARDL), Short-run, Long-run.
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Abstract:

The study dealt with the role of administrative capabilities on
the strategic performance of business organizations. A case study of
Kenana Sugar Company. The study problem focused on identifying
the relationship between management capabilities and performance
effectiveness in Kenana Sugar Company Ltd. The management’s
predictive ability to draw future strategic expectations for business
organizations. The process of drawing future strategic expectations
contributes to increasing the competitiveness of business
organizations. The predictive capabilities of managers affect the



performance of business organizations. The study found many
results, the most important of which are: The predictive capabilities
of management contribute to drawing future strategic expectations
for  Dbusiness organizations The study reached many
recommendations, including: To achieve continuity, the study
recommends that the strategic objectives of the company be
compatible with its material and human capabilities.

Keywords: Management Capabilities, Strategic Performance,
Business Organizations
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Optimum production of Ethanol from the Fermentation of Cane
Sugar using Saccharomyces Cerevisiae as a catalyst.

Kamal Mohamed Saeed and Mona Khadir Mohamed Abdelnabi.

Abstract:

This study aimed to investigate fermentation of cane sugar by
Saccharomyces cerevisiae (the enzyme or the yeast) to obtain the
optimum conditions of maximum production of ethanol with respect
to the parameters: duration, temperature, pH, concertation of the
yeast and concertation of the cane sugar. The progress of the
reaction was followed by following the decrease in the concentration
of the sugar with time by measuring the angle of optical rotation
with time and simultaneously measuring the amount of ethanol
produced. Varying only one parameter and keeping all other
parameters constant, the maximum production of ethanol was found
for each parameter as follows: duration (90 minutes), temperature
(34° C), sugar cane juice concentration (85.7% [v/v]), pH (5) and

amount of yeast (one gram) (the total volume used was 43 cm?d).
Keywords: Ethanol; cane sugar; saccharomyces cerevisiae; kinetics.

Introduction:

Fermentation is a chemical process by which molecules such as
glucose are broken down. It is the foaming that occurs during the
manufacture of wine and beer, a process at least 10,000 years old.
The frothing results from the evolution of carbon dioxide gas,
though this was not recognized until the 17" century. French
chemist and microbiologist Louis Pasteur in the 19th century used
the term fermentation in a narrow sense to describe the changes
brought about by yeasts and other microorganisms growing in the
absence of air; he also recognized that ethyl alcohol and carbon
dioxide are not the only products of fermentation. The term
fermentation now denotes the enzyme-catalyzed, energy-yielding
pathway in cells involving the anaerobic breakdown of molecules
such as glucose. In most cells the enzymes occur in the soluble
portion of the cytoplasm. The reactions leading to the formation of
ATP and pyruvate thus are common to sugar transformation in
muscle, yeasts, some bacteria, and plants (Bowen, 2018).

Two main fermentation modes have been frequently reported for
bioethanol production, separate hydrolysis and fermentation (SHF)
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and simultaneous scarification and fermentation (SSF). In the SHF
process, the pretreated material is hydrolyzed to simple sugars and
subsequently undergoes fermentation. A major advantage of this
process is to allow independent optimization of the enzymatic and
fermentation phase to maximize ethanol vyield respectively.
However, there is high cost to separate the solid and liquid fractions
of the hydrolysate, particularly at large scale. Several studies have
highlighted the SSF system as a potential solution. In this strategy,
the hydrolysis and fermentation occur in the same reactor, thus
negating the need for a separation stage. This technique also has
significant drawbacks such as specialized equipment requirements,
high concentration of inhibitor formation and no reusability of the
yeast due to lignin separation (Carrillo, 2017)

However, the main drawback is the different optimum temperatures
required for the enzyme (usually cellulose) and the fermenting
microorganism, usually 50 - 30 °C respectively. Ultimately,
preference is given to the microorganism resulting in a sub-optimal
scarification process. Another potential solution is to remove the
separation stage from the SHF process. There is a dearth of
knowledge on the effect of filtered and unfiltered enzymatic
hydrolysate on fermentation process kinetics. Moreover, the solid
waste residue from the SHF process effluent could be an attractive
additional revenue stream for animal feed since the plant material
has been delignified to enhance digestibility. Furthermore, there
could be an increase in protein content due to the yeast cell biomass
(Zadrazil, 1995).

With increasing interest in the commercial applications of batch
bioethanol processes, several kinetics models have been proposed
which describe microbial growth, product formation and substrate
consumption. These models are extremely useful in the process
development of bioethanol production, since they assist in predicting
fermentation performance in response to changes in various factors
(Manikandan, 2008).

Fermentation of alcohol is being widely studied as an alternative
fuel, and production is increasing fuel markets are hundreds of times
greater than the traditional ethanol markets which the existing
industry supplies. To make a material contribution to fuel supply,
the fermented ethanol must be treated as a major chemical and
produced in large-volume, highly efficient plants. Such plants must
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be assured of a continuous supply of low-cost raw materials for
which suitable processes have been developed and commercially
proven. Sugar cane in the tropics and grains in some temperate
countries meet these requirements; cellulosic do not qualify at
present, nor will they in the foreseeable future, without major
breakthroughs. The research problem can be stated in the following
question;” what is the feasibility of fermentation of cane sugar as
substrate by Saccharomyces cerevisiae. S. cerevisiae is superior to
bacteria and other yeasts in its various physiological characteristics
for ethanol production at industrial level. Temperature greatly
affects the enzymatic activity of yeast cells and yeasts which are
active and tolerant at high temperature are ideal for industrial
bioethanol production. S. cerevisiae, in all of the required kinetic in
formation for industrial production is lacking the direction of
reaction as well as the specific activity of the enzyme. This study
will try to explore the fermentation process using S. cerevisiae yeast
(ITV-01) strain in a batch system at different glucose and ethanol
concentration to determine the optimum fermentation conditions.

In first generation ethanol production technology, S. cerevisiae is the
most widely used microorganism for the fermentation of sucrose
available in the juice or molasses into ethanol. This yeast can also be
used for ethanol production from glucose solution obtained by
pretreatment of cellulosic fraction of SB. (Buratti,2018).

For the economic ethanol production from SB, it is equally
important to consider hemi-cellulosic fraction along with cellulosic
part of cell wall. Hemicellulose represents about one-third of the
carbohydrate fraction available in SB. This macromolecular fraction
Is rich in pentose residues, mainly xylose, which are not fermented
by native S. cerevisiae. However, there are some microorganisms
able to ferment xylose to ethanol or other products (Alvira, 2010).
The use of xylose metabolizing microorganism will increase in the
global yield of ethanol in sugar cane-based bio refineries. Dilute
acid hydrolysis is an efficient process for the hemicellulose de-
polymerization into variety of priority pentose sugars such as
arabinose and mainly xylose. The remaining solid fraction is known
as cell lignin which can be hydrolyzed into glucose from the
cellulose fraction by cellulase enzymes (Alves, 1998).

Previous studies:
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Nassereldeen et al (2012) showed that the optimum conditions for
highest bioethanol production using molasses are at 35 °C, pH 4.5,
and 125 rpm. Under this optimum operating condition, the
maximum of 9.3 % of ethanol was produced and 34.8 % of sugars
were converted into ethanol. The production is acceptable
theoretically as maximum ethanol production by wild type industrial
yeasts can only achieves maximum up 10% v/v. Since greater
amount of ethanol produced in the system will halt the growth of S.
cerevisiae. The data was validated and it was proven that the model
is well fits and the findings are reliable with R?> = 99.95%. The
objectives of the study were successfully achieved where the process
parameters were optimized and validated.

Babu et al (2012) used a repeated batch fermentation system was to
produce ethanol wusing S. cerevisiae strain (NCIM 3640)
Immobilized on sugarcane (Saccharum officinarum L.) pieces. For
comparison free cells were also used to produce ethanol by repeated
batch fermentation. Scanning electron microscopy evidently showed
that cell immobilization resulted in firm adsorption of the yeast cells
within subsurface cavities, capillary flow through the vessels of the
vascular bundle structure, and attachment of the yeast to the surface
of the sugarcane pieces. Repeated batch fermentations using
sugarcane supported biocatalyst were successfully carried out for at
least ten times without any significant loss in ethanol production
from sugarcane juice and molasses. The number of cells attached to
the support increased during the fermentation process, and fewer
yeast cells leaked into fermentation broth. Ethanol concentrations
(about 73-76 g/L in an average value) and ethanol productivities
(about 2.27~2.36 g/L/hr in an average value) were high and stable,
and residual sugar concentrations were low in all fermentations (0.9-
3.25 g/L) with conversions ranging from 98.03~99.43%, showing
efficiency 91.6-95.4 and operational stability of biocatalyst for
ethanol fermentation. The results of the work pertaining to the use of
sugarcane as immobilized yeast support could be promising for
industrial fermentations.

Materials and Methods:

To produce ethanol from sugarcane obtained freshly from different
sources and areas, pH meter yeast (Saccharomyces cerevisiae) was
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used as received. Fermentation vessels, vials were also used for the
experiments.

Materials:

Sugar cane preparation:

The ready sugarcane juice was taken, the fibers then manually
removed by squeezing out the juice from it by hand. To determine
sugar percentage and other dissolved substances, Prix measure
device was used. The juice obtained was sterilized by heating in an
aluminum cane at temperature of 90°C for 40 minutes, then cooled.
After cooling the juice, 1000 ml from it was taken for the
experiment. Adding octapol powder (3g), and strain the sample.
Then the sample was filtered by using filter paper to obtain the
sucrose. Polarimeter device was used to determine sugar percentage.
Three grams of sodium metabisulphite (Na,S;0,) added to prevent
the growth of undesirable microorganisms, such as acid bacteria.
The yeast was added to the substrate and were properly mixed and
shacked, then allowed activating for 10 minutes.

Determination of fermentation period (duration):

Fermentation durations were determined at 7 periods: (30, 60, 90,
120, 150, 180, 210 minutes). Each period has (7) replicates (flask
tubes 50 ml) filled with 43 ml of substrate of (85% (v/v) conc.) and
pH (3) at room temperature. One gram of yeast was added to each
flask and gently shacked. Then the samples were centrifuged using
centrifuging device for three minutes to make solution homogenous
and remove the yeast residuals. Then the sucrose was measured, and
the corresponding ethanol was measured.

Determination the effect of temperature:

The effect of temperature on fermentation was determined by
keeping other factors, such as substrate concentration, pH of the
juice, yeast concentration, and fermentation time constant. The
temperature was varied between 28°C, 30°C, 32°C, 34°C and 36°C
by using incubator. The sample was centrifuged, sucrose was
measured, and ethanol was measured for each temperature as
mentioned above.

Determination of pH effect:

Substrate concentration, temperature time and yeast concentration
were kept constant in determining the effect of pH on fermentation
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Kinetics. The pH meter was standardized with a buffer 4 and 7. The
pH was varied by either the introduction of 0.1 molar H,SO, or 0.1
molar NaOH solution to the required pH value. The pH of the juice
was varied between 3, 3.5, 4, 5and 6. The sample was centrifuged,
sucrose was measured, and ethanol was measured for each pH as
mentioned above.

Determination of the effect of substrate concentration:

In determining the effect of substrate concentration on fermentation
Kinetics, all other factors such as temperature, pH, yeast
concentration, and fermentation time were kept constant. The
substrate concentration was varied between 40-85.7% (v/v). The
sample was centrifuged; sucrose and ethanol were measured for
each substrate concentration used.

Determination of the effect of yeast concentration:

The effect of yeast concentration on fermentation was determined by
varying yeast concentration between 1, 1.5, 2, 2.5, 3 and 3.5g. The
sample was centrifuged, sucrose was measured, and ethanol was
measured for each yeast quantity used.

Results and Discussion:

The study results showed that maximum rate of alcohol produced
was (2.42) after 90 minutes of fermentation table (1) and figure (1).
Concerning effect of temperature maximum rate of alcohol was
(2.82) obtained at 34 (C°) as show in table (2) and figure (2). With
regard to the effect of substrate concentration, maximum rate of
alcohol production was obtained at (+50 distilled water)
concentration, table (3) and figure (3) show this result. The results
also showed that maximum rate of alcohol production was obtained
at pH 5, as shown in table (4) and figure (4). These results are
similar to that found by Felix (2014) who found that the rate of
fermentation (measured as rate of production of CO;) increased in
proportion with temperature (optimum 32°C-36°C), pH (optimum
5.5), substrate (optimum 50 v/v%). In the present study test the
effect of yeast concentration revealed that maximum yield of ethanol
(2.49) was corresponding to use of one gram of yeast, see table (5)
and figure (5). This result unlike to that found by Fleix (2014), who
reported that optimum yeast concentration (3.5 - 4.5 w/v%). Also
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differ from that concluded by Busi¢ et al (2018) that the optimal
conditions for ethanol production were: pH 3.5, 30 °C and initial
glucose concentration 150 g /dm?®. The results of this study is
partially agree with that reached by Ortiz-Muniz (2010) who
investigated the kinetics of ethanol fermentation using
Saccharomyces cerevisiae yeast strain in a batch system at different
glucose and ethanol concentrations, pH values and temperature in
order to determine the optimum fermentation conditions, he found
the optimal conditions for ethanol production were pH 3.5, 30 °C
and initial glucose concentration 150 g /dm?,

The study results showed that maximum rate of alcohol produced
was (2.42) after 90 minutes of fermentation table (1) and figure (1).
Tablel: Alcohol production at different durations

Angle  Alcohol

Tubes (Drxirr%tlon of produced ethanol%
rotation (g/ dm?®)
1 30 16.22 1.95 4.56
2 60 15.81 2.02 4.72
3 90 9.35 2.42 5.65
4 120 7.1 1.03 2.41
5 150 2.32 0.45 1.05
6 180 1.42 0.4 0.93
7 210 0.95 0.2 0.47
c 3
.§ 2 \
gl \_N
[=]
50
% 30 60 90 120 150 180 210
duration (time)

Figure -1: Alcohol production at different durations

Concerning effect of temperature maximum rate of alcohol was
(2.82) obtained at 34 (C°) as show in table (2) and figure (2).

Table2: Alcohol production at different level of temperature
Temp. duration Angle Alcohol
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(°C) (min) of produced
rotation (g//l) ethanol%
28 90 9.35 2.42 5.7%
30 90 9.35 2.42 5.7%
32 90 6.38 2.01 4.7%
34 90 4.26 2.82 6.6%
36 90 2.56 1.01 2.4%

At constant: time, pH and yeast conc.

) AN

alcohol production

28 30 32 34 36

temperature(C)

Figure -2: Alcohol production at different Temperature

With regard to the effect of substrate concentration, maximum rate
of alcohol production was obtained at (+50 distilled water)
concentration, table (3) and figure (3) show this result.

Table3: Alcohol production at different level of substrate
concentrations

Substrate duration | Temp Angle | Alcohol Ethanol
concentration (min) (°C) " | of Produced | (%)
(%) rotation | (g/l)

85.7% 90 34 15.22 2.00 4.7%
75% 90 34 12.22 1.89 4.4%
66.7% 90 34 7.13 1.03 2.4%
60% 90 34 4.03 0.39 0.9%
40% 90 34 2.47 0.258 0.6%
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Figure -3: Alcohol production at different level of substrate
concentrations.

——Alcohol
Produced (g/1)

3

2

_—

0

1 —’/

40.0%

60.0%

66.7%

75.0%

85.7%

The results also showed that maximum rate of alcohol production
was obtained at pH value equal 5, as shown in table (4) and figure

(4).
Table4: Alcohol production at different levels of pH
duration | Temp. Angl.e of | Alcohol
pH (min) rotation produced | Ethanol
(°C) (g/M) %
35 190 34 15.01 1.05 2.5%
4 90 34 15.01 1.05 2.5%
5 90 34 8.31 241 5.6%
6 90 34 2.32 0.45 1.1%
3
w 2.5
g, N
: = AN
205 AN
0 |
3.5 4 5 6

pH

Figure -4: Alcohol production at different levels of pH
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These results are similar to that found by Felix (2014) who found
that the rate of fermentation (measured as rate of production of CO5)
increased in proportion with temperature (optimum 32°C-36°C), pH
(optimum 5.5), substrate (optimum 50% v/v). In the present study
test the effect of yeast concentration revealed that maximum yield of
ethanol (2.49) was corresponding to use of one gram of yeast, see
table (5) and figure (5).

Table -5: Alcohol production at different yeast conc.
Yeast pH duration Temp. Angle  Alcohol

Conc. (min) (C9) of produced
rotation

1 5 90 34 8.52 2.49

1.5 5 90 34 6.52 0.89

2 5 90 34 4.42 0.62

2.5 5 90 34 1.42 0.4

At constant (time, temperature, substrate conc. and pH)

Determination the effect of yeast concentration:
Table 5: Alcohol production at different yeast conc.

Yeast duration | Temp Alcohol Alcohol
Conc pH (min) (C°) ' Produced Produced
' (/) %

025 |5 90 34 0.72 1.7%

0.5 5 90 34 1.60 3.7%

1 5 90 34 2.49 5.8%

1.5 5 90 34 0.89 2.1%

2 5 90 34 0.62 1.4%

2.5 5 90 34 0.4 0.9%

At constant (time, Temperature, substrate conc. and pH)
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Figure -5: Alcohol production at different yeast concentration.

this result unlike to that found by Felix, who reported that optimum
yeast concentration (3.5 - 4.5 w/v%). Also differ from that
concluded by Busi¢ et al (2018) that the optimal conditions for
ethanol production were pH 3.5, 30 °C and initial glucose
concentration 150 g /dm3. This study results are partially agreeing
with that reached by Ortiz-Muniz (2010) who investigated the
Kinetics of ethanol fermentation using Saccharomyces cerevisiae
ITV-01 yeast strain in a batch system at different glucose and
ethanol concentrations, pH values and temperature in order to
determine the optimum fermentation conditions, he found the
optimal conditions for ethanol production were pH 3.5, 30 °C and
initial glucose concentration 150 g / dm?,

Conclusion:

This study concluded that maximum rate of ethanol production of
the fermentation of cane sugar using Saccharomyces cerevisiae can
be obtained at duration of 90 minutes, temperature of 34° C, and
sugar cane juice of concentration 150, pH of 5 and yeast of one
gram.
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Abstract:

The study tacked the estimation of the economic efficiency for
production of crop sesame in Habiella agricultural scheme, Habiella
locality, in south kordofan state. This study aimed at estimation the
economic efficiency for the crop, sesame in Habiella agricultural
scheme, and determine the main factors affecting, that cause
economic inefficiency both in two perspectives (Technical
efficiency and Allocative), determine the lowest level of cost
production obtainable so as to reach the high level of production in
taking the umbrage of the best blend of using the actual available
resource of production, knowing the products ideal returning either
sesame, knowledge of Socio-economic characteristics factors that
affect the products, then on the economic efficiency of the producers
(farmers). The study depended both primary and secondary data
sources, primary data were collected from a survey conducted in
2019/2020, from (191 farmers) through structured simple random
sampling technique. While the secondary data were collected from
relevant sources, to the topic of the study such as books, researches,
scientific papers, journals, periodicals, reports from Ministry of
Production and Economic Resources. The analysis was done by
using the statistical package for social sciences (SPSS), from budget,
computer programmed (Frontier version4.l), stochastic frontier
production function, descriptive Statistics. The most important
results obtained were that most farmers were males with percent
99.5%, and their average age (53) years old which fall in the range
of the productive active age (45-60) Babker saafa (2019),(2015)
with percentage 39.9%, the mean of the family households members
was (8) with 53.1%, the average of the family members those who
work on the farm were only (2) persons per households with the
percentage 46.6%, Most of the farmers 80.1% have attained some
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sort of education, the average of the experience was 16 years, the
average of the other economic secondary activity was 52.9%, and
stochastic frontier production function model, the farmers economic
efficiency showed 6% for the sesame, average of the farmers
Technical efficiency was 54%, the most production factors that
affect the Technical efficiency significant. The study results also
reached that farming budget was highest profit. The study
recommended the fowling: it is the important to intensive extension
programmers to improve the economic efficiency (Technical
efficiency and Allocative) of farmers, revitalizing the special lows
that concern farmers and herders, solving problems and obstacles
that effect of the production of sesame crop (enough financing at
suitable time, efficient agricultural machineries, integrated pest
management and improved seeds), adoption of using technical
package and full modern technologies, and recommended by
Agricultural Research center, to increase production and
productivity and farmers income, lead to the optimum technical
efficiency and economic efficiency.

Keywords: Habiella; Sesame; Economic Efficiency; Production;
Estimation; Technical

2. Introduction

Agriculture in the Sudan provides labor and livelihood for more than
two thirds of the population, beside that agriculture contributes to
GDP by more than one third of the total GDP of the Sudan. Despite
of the fact that oil sector and industrial sector have contributed in
2009 to the GDP by 13.1% and 23.8% respectively, (Bank of Sudan,
2009) agriculture remains the most important sector in the Sudan
because it produces 60% the raw materials needed by the
manufacturing sector (Ibrahim, 2018). The agricultural sector of the
Sudan is divided into three farming systems: irrigated, mechanized
rain-fed and traditional rain-fed. The cultivated area under the three
systems is approximately 17 million hectares constituting about 20%
of the potential agricultural lands, Noha (2016). Improved varieties:
such as agriculturel, cultivation3, cultivation7 and its seeds are whit
and freedom39 seed brown. Licensed vaunts: such as Bromo,
khader, Um shagra, Giza32, Toshki and schindwell3. Early maturity
varieties such as kanana2, and kanana4 Aboa (Bromo) and al-
shagra. Local varieties such as A-jabali, Hariri, Abu-Qaner, Jabrock,
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A-baladi, Abdul Razeg Red and white, Red and white mountains.
Types of resistance to disease and wilting such as Shadwell3, Toshki
and Giza32 Kuwdy, K. A. (2016). The irrigated sector represents
11% of the total cultivated area, and contributes more than 50% of
the agricultural production volume. The rain-fed sector, confined
mainly to central Sudan, is the largest in terms of land (12.18 million
ha) but least in productivity. The annual rainfall barely exceeds 700
mm and is limited to four months (July-October). The average
annual rainfall which varies in both frequency and quantity is
estimated at 400-700 mm Al- Dallanj report (2019. The main
agricultural crops produced in the rain-fed sector are: cereal
(sorghum and millet) and cash crops (sesame, and groundnuts)
Abuelgasim, (2015), Taking in mind the importance of agricultural
sector to the food security situation and the country economy, the
government undertakes different policy measures to improve this
sector and the entire economy. Among these policies were:
liberalization policy (1992), and agricultural revival program (2010-
2014). The liberalization policy (Economic reform programs),
change the agricultural sectors as well as the Sudanese economy
from an economy led by government decisions or central planning
(public sector), to economy guided by market forces characterized
by competition, in addition, to giving a greater role for the private
sector to lead the development process. Despite the importance of
the rain-fed subsector to the Sudanese economy, this subsector is
still lagging behind in terms of its poor productivity (Elameen,
Nuha, 2016). Habiella scheme, in South Kordofan is represents the
rain fed systems in Sudan, which contributes in boosting the wheel
of the country’s economy the rain falls this area ranges between
450-900 mm per year. The patterns of the agricultural production
(animal and plant) are the most crucial economic activities in the
area, with dearly seen domination of the traditional systems of
cultivation. Sesameis one of the important oil cash crop and edible-
oils in the area (2049) fed, they contribute in raising income of the
households, locality, and the country as a whole. Arms conflicts
between the government and the rebel group and the disputes
frequently occurred between the farmers and the animal breeders
have resulted in the decline of the area cropped especially sesame
productivity of the crop (SKSIO, 2008) and.
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Habiella scheme the most important cultivated area in the South
Kordofan State. It is famous of two crops Sorghum and sesame
production, because soil is suitable for the both crops. Some oil
factories are constituted to use the available raw material of sesame.
In the recent days, sesame production is facing many difficulties,
which affected the size of the productionand quality. This study was
conducted to know the factors that affect the economic efficiency of
sesame production, as well as to find out the optimal cropping
patterns Abuelgasim, (2015).

HikaWana*1 OliyadSori (2018) the mean technical, allocative and
economic efficiencies of sample households for Sesame were
75.16%, 72.95% and 5 3. 9 5 %, respectively.

Ibrahim (2018) the results of stochastic frontier cost function
revealed that the estimated economic efficiency of the sorghum and
millet farmers obtained was found the mean economic efficiency to
be 39% and 15%, respectively. The economic efficiency is very
weak, because most parameters and inefficiency effect factor found
to be not significant; these determinants may give a clear picture of
farmers that could be targeted in order to increase efficiency.
Ibrahim and, Ahmed, (2015) Studies Measuring the Efficiency
Profile of Crop Production in Traditional Rain- fed Sector of North
Kordofan state, Sudan.

The predicted economic efficiencies (EE) for sorghum, millet,
groundnut and sesame estimated as inverse of cost efficiencies
differs substantially among the farmers, the economic efficiency of
sorghum ranging between 1% and 88% with a mean economic
efficiency of 48%. Economic efficiency of millet was ranging
between 4% and 96% with a mean economic efficiency of 65%.
Economic efficiency of groundnut ranging between 1% and 96%
with a mean economic efficiency of 92%. Economic efficiency of
sesame ranging between 7% and 97% with a mean economic
efficiency of 67%. Adam, (2004) The allocative efficiency analysis
has revealed that the optimum cropping pattern for the traditional
farmers is by cultivating sorghum and cowpea. The optimum
cropping pattern for the semi-mechanized farms is by cultivating:
only millet for the small farms, sesame and sunflower for the
medium farms and sorghum and sunflower for the large farms. This
optimum cropping pattern has increased the income of farmers by
43%, 31.3%, 24.7%, and 24.2 for the traditional farmers, semi-
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mechanized farmers, semi-mechanized large farmers, and semi
mechanized small farmers, respectively.

2. Materials Methods:

This study was carried out during 2020/21- 2021/2022 in Habiella

Agricultural Scheme in South Kordofan State- Sudan; the study

used the descriptive and analytical method to study the phenomenon

of economic efficiency of sesame production. It will apply Frontier
and Data Envelopment Analysis software to estimate technical,
allocative and economic efficiencies. Moreover, Budget will be
applied to estimate the optimum return to lead higher profit in stud
area. Data collection both primary and secondary data will be
collected, although primary data is the main data source. Primary
data will be collected by means of a well-structured questionnaire
distributed to 191 selected respondents of 3332 farmers of Habiella

Agricultural Scheme community sesame crop

The equation

This research will use Attribute Sample

formula for the sample size:

S=Z?*N*E@-E)/[(A>*N)+(Z**E(1-E))]

Where:

S =required sample size (168). Z = Factor for the desired
confidence level (1.96),

N=Population size (3332). E= Expected error rate (5%). A

= Precision range (3%).

- Using statistical package for social sciences (SPSS), and Frontier
4.1version to measure the indictors of sesame production and
their technical efficiency.

- Descriptive statistics will be used to identify the socio-economic
characteristics.

- Technical efficiency will be addressed to determine the factors
affecting both crops production.

- Partial budget analysis will be estimated to explore cost and
profit of crop production.

Technical efficiency of sesame crop

The model is written as follows:

2.1 Technical Efficiency of sesame production

Inyi = 8, + Z Bilnx; +v; —w; ... (1)
j=1

205



LnYi = InBi + B1InX1i + B2InX2i + B3InX3i + B4InX4i+ B5InX5i +
VIEI=Ul o (2)

Where Y = annul total sesame production (kg),

Technical Efficiency of sesame production the model is written as
follows

TEI = yi [ yi* = f(xi :f) exp (vi- ui) / T (xi:B) exp vi = exp—-{i)
3

\(N)here: yi is the actual production of the firm or farm i and yi* is the
optimal production, is either TEi is the technical efficiency of the

firm or farm that is, which takes values between zero and one (0- 1)

The Cob-Douglas function below was used to estimate the
production)

Where:

In = the national logarithm;

Yi = yield of sesameproduction (kg) ;

X1= seed cultivated (SDG) /fed ;

X2 = gasoline of sesame (SDG)/ Gallon/ fed ;

X3 = Labors of sesame (person) ;

X4 =pesticide of sesame (SDG) /fed ;

X5 = area cultivated of sesame / fed,;

BO, Bj, VI and Ui as previously defined in equation;

ei = error threshold consisting of white noise;

ui = represents the effect of technical efficiency;
2.2 Inefficiency model equation retain blew
Ui = EI] + Z;I:i 'Bizsi .......................... (4)

Lny = Ino0+ o1 Inx1+ 62 In X2 + 63 In X3 + 64 In X3+ 04 In X4 + —
o5 In x5 +ei (5)

R =68,+ B1Z1+ B272 +B3Z3+ 4Z4+ B5Z5+ B6Z6+¢ (6)
Inefficiency of Sesame production

Where

R =in technical efficiency

Z, = experience years

Z ;= level of education yeas

Z3 = extension in a season numbers

Z, = finance (SDG)

Zs = age of project (years)

Zs =rain and the range distribution
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These are included in the model to indicate their possible influence
on the technical efficiencies of the farmers. The B’s, ¢’s are scalar
parameters to be estimated. The variances of the random errors, ov2
and that of the technical inefficiency effects cu2 and overall
variance of the model o2 are related thus: 62 = 6v2 + ocu2 and the
ratio Y = ou2/ 62, measures the total variation of output from the
frontier which can be attributed to technical or inefficiency (Battese
and Corra, 1977). Where the y parameter has value between zero
and one, the parameters of the stochastic frontierproduction function
model is estimated by the method of maximum likelihood, using the
computer program, FRONTIER Version 4.1.

The sesame crop producers Technical Efficiency Analysis
Stochastic frontier version 4.1 program (Coelli, 1996) was used to
estimate the level of technical efficiency for sesame production. The
maximum likelihood (ML) estimate of Cobb-Douglas Meeusen, W.,
Broeck, J. Van Den. (1977), stochastic production frontier model
with assumption of half-normal distribution for sorghum farms
production technical efficiency, and technical inefficiency,
(Coelli,1995), (Battese and coelli, 1995,). were presented in table
(1)

Sigma-squared = 0.24966775E+08

Log likelihood function = -0.16661035E+04

Gamma = 0.52000000E+00

Table (1) Maximum Likelihood Estimate for the Parameters of
stochastic Frontier production function and technical
Inefficiency effects model in sesame farmers in Habiella scheme

Parameters Variables factor of standard-
production error
Elasticity
Model production
Bo function 775.09 81.7
Constant
B Seeds 44 .6*** 4.6
B- Gasoline 28.5*** 5.04
B Labor 5.71* 3.4
B Pesticides -6.03 5.7
Bs Total area of sesame 4.13 10.3
Yield of Scale 76.91

Model of inefficiency
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g, Constant -149.1 94.6
(o experience 143.0 90.95
o2 level of education 88.9 119.9
g Extension services -1154.9 733.7
o4 Finance 0.0000034** 0.0000013
*
os Years of the project -50.6 167.06
Os Rain amount and 203.8 130.19
distribution
Sigma-square 35988980 1.1
Gamma 0.74 0.07

Source: Filed Survey, Season 2019/ 20.

*x*k ** and * asterisks on the value of the parameters indicate its
Significant at 1, 5 and 10 present (%) level of Significance,
respectively.

Table (4.15) presents (%) ML estimate of sesame crop farms.
Stochastic frontier and inefficiency effects models in Habiella
scheme farms. Most of the estimate B coefficients of the stochastic
frontier model for all farms models have the expected sings.

Seeds Xi: It was found seed is a very important factor affecting on
corps yield. The coefficient of seed has positive sign and
significance at 1 percent level of significant for sesame farms and
appositive relationship with the output, as the increase in the
farmer’s Koady, 2015. Positive significant parameter of seed means
that technical efficiency increases with increase in the improve
Seed/kg due to increase in number of cultivated area, that means
seed is one of the main determinants of crop production in the stud
area. This means that when seed increases by one unit the technical
efficiency increases by 44.6 units for sesame.

Gasoline X:: The coefficient of gasoline factor has positive sign and
has positive significant effect upon the efficiency model for sesame
production Nuoha, 2016. The level of significance for sesame crop
at 1%. Positively significant parameter of gasoline means that
technical efficiency increase with increase in gasoline/gallon
number. That means gasoline is one of the main determinants of
crop production in Habiella scheme. This means that when gasoline
increases by one unit the technical efficiency increases by 28.5 units
for sesame.
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Labour Xs: The labour coefficient has positive sign and significant
effect upon the efficiency model for sesame production. The level of
significance for sesame crop at 10%. Labor is required to carry out
crop activities timely, particularly weeding and harvesting. A
positively significant parameter of labour means that technical
efficiency increase with increase in labour/men number. That means
labour is one of the main determinants of crop production in
Habiella scheme. This means that when labour increases by one unit
the technical efficiency increases by 5.71 units for sesame. Although
in Sudan there over all abundance supply of labour, organized
agriculture, for example New Halfa scheme, faces shortage of labour
hours in just very limited times, El- Feil (1993). Yassin (1996),
Babiker (1998) results concluded that, labour was significantly
Important factor of agricultural production in Gezera scheme, Khalid
(2010). Then labour factor is very important, in the volume of the
output of sesame crop in Habiella Agricultural scheme.

Pesticides Xa4: shown factor pesticide coefficient positive sign and
negative significant of this variable, and then the effect of this
variable and its connection with negative relationship for coefficient
farms between output and technical efficiency. Negative significant
reflects the bad effects of increase of pesticide lead decrease
production level of corps; negative significant parameter of Pesticide
means that technical efficiency decreases with the increase of
Pesticide due to expenses of more amount of money to care the crop
from in Habiella scheme season 2019/ 2020.

Total area of sesame (X5): The total area of sesame crop; in
Habiella agricultural scheme the coefficient has positive sign, and
has insignificant effect upon the efficiency model for sesame
production. Total area of sesame negatively significant parameter
effect bestrewn output and technical efficiency, means that technical
efficiency decrease with increase in Total size area for sesame in
study area.

Sesame producer’s technical efficiency in study area, 2019/20

As shown in the table (2), technical efficiency of the sesame farms
less than 30, 11 Percent, between 30 — 60, 51 Percent, 60-90, 33
Percent and more than 90, only 5 Percent. This means that on
average, the farms produced only 51 percent of output that attainable
by best practice, given their current level of production input and
technology used, this implies that respondents can increase output
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by 1 percent from given full production input the farmer are
technically efficient.

Table (2) Distribution Frequency of technical efficiency for sesame
producers in study area

Technical efficiency Frequency Percent (%)
Less than 30 18 11
30-60 86 51
60-90 55 33
More than 90 9 5
Total 168 100

Source: Filed Survey, Season 2019/ 20

Mean technical efficiency of the sesame = 0.54 (APPENDIXIES
(3)

Mean allocative efficiency of the sesame = 0.11

Mean economic efficiency of the sesame = Technical efficiency
*Allocative efficiency = TE% * AE% = EE%, 0.54*0.111 = 0.06
Thin Mean economic efficiency of the sesame crop in the Habiella
Scheme (season, 2019/20) = 0.06.

Figure 1: Distribution of technical efficiency for sesame producers.

300 7|/" -
| —
200 S T———— B
S
100 il/ — B Percent(%)
| - —
0 Jrf—/-! __'_____ B Frequency
I oy - —
Less \,—\/
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than 30 60-90" More Total
than 90

Source: Filed Survey, Season 2019/ 20.

Figure (4.2) Frequency distributions of technical efficiency for
sesame producers have range of technical efficiency ranging from
51 present between 30- 90, and less than 30 show 11 present. The
frequency distribution of the efficiency estimates obtained from the
stochastic frontier for sesame farms (figure 4.2) shows that 51
percent of the farms operate with efficiency ranging between (30and
90) and 51 percent of them operate with efficiency ranging. This
implies that on average, the sesame farms producing sorghum in
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Habiella scheme farms achieved almost 51 percent of the potential
stochastic frontier sorghum production level given their current level
of production inputs and technology used. 51 percent of sesame
farms model for producers in the Habiella scheme production.

Inefficiency Model of Sesame production:

Table (4.15), present ML estimates of presents ML estimates of
sesame and producer’s stochastic inefficiency, the estimated &
coefficients associated with explanatory variables in the model for
inefficiency effects for the Habiella agricultural scheme farmers.
Most of the estimated & coefficients of the stochastic frontier model
for all farmers’ models have expected signs.

Experience Zi:: The experience years of producers in Habiella
scheme season 2019/20, showed positive sign and insignificance of
the wvariable by comparing the realized of experience and
inefficiency. Relationship between year of experience and the output
of the sesame crop negatively, and this means that the increase in
years of experience leads to a decrease in the efficiency of the
sesame crop.

Level of education Z.: The coefficient years of education had
positive signs and insignificant for sesame crop producer in the area
study. Negatively significant parameter of education level means
that technical inefficiency decrease with increase in the education
operators. This is normal result, which means education adds to
producer’s knowledge and indicators of their awareness and their
abilities of taking decisions on how and what to produce and
adopting new technologies (Rahman, 2002). Therefore, education,
awareness and knowledge reduce the inefficiency, which was the
same result obtained by Ahmed (2015).

Extension serves Zs: The extension serves have negative sign and
insignificant for sesame crop producer in the area study. Extension
serves has not important effect on productivity and output of the
individual as it affects the mental and physical abilities, Safa, (2019.
Negatively Significant parameter of extension serves means that
technical inefficiency decrees with the increase of extension serves
of producers due to accumulated extension serves and knowledge,
this result ensures the justification of extension serves coefficient
result.
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Finance Za: The finance coefficient positive sign and significantly
difference from zero at 1 percent level of significance for sesame
crop, parameter of level finance means that technical inefficiency
decrease with the increase in finance of farm operators. Variable
showed that direct relationship between finance level and the output
of the sesame crop. This is a normal result which means finance add
farmer’s knowledge and indicators of their awareness and their
abilities of taking decision on how and what to produce,
approaching credit allotting an available resources and adopting new
agricultural technologies Rahman, (2002). This fore finance, aware
new and knowledge reduce the inefficiency. So conclude that level
finance has positive effect on crop sesame production in the Habiella
agricultural scheme.

Years of the project Zs: Years of project showed the significance in
study area showed negative sign and also negative significant for
sesame crop farms. Years of the project negative effect on
productivity and output of the individual as it. Negatively significant
parameter of years of the project means that technical inefficiency
decreases with the increase of years of the project of producers due
to accumulated experience and knowledge. That means negative
relationships between years of the project and output productivity
for sesame to lead technical inefficiency.

Rain amount and distribution Zs: the coefficients rain amount and
distribution had positive signs and insignificant level of significance
for sesame crop farmers. A negative significant parameter of rain
amount and distribution of farms means that the technical
inefficiency effects decrease with increase in rain amount and
distribution. That means negative relationships between the rain
amount and distribution and technical inefficiency for sesame crop
in study area.

Return to Scale sesame production:

Return to Scale the return to scale relationship between input and
output could be seen from the sum of the regression coefficients
(elasticity’s). It is assumed that the sum of elasticity’s of one, the
return to the scale is constant, if the sum is less than one; the return
to scale is decreasing, and if the sum of elasticity’s is greater than
one indicates increasing return to scale. That means for equal
proportion increase inputs, the response of sesame crop output is at
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equal production, the scale is constant, the response is less than
proportional, the scale is decreasing, and the response is greater than
proportional, the scale is increasing. The sum of efficiency
coefficients (elasticity’s) for sorghum size producer was 76.91. The
scale relationship between input and output (return to scale) were in
the range of increasing return to scale for all producer size
categories. These result indicated that for 100% increase of input
production, of sesame output would increase 7691%. The increasing
return scale might be the result of economic of scale because of the
factor of production may be efficient and more productivity.

Budget analysis:

A profitability measurement technique is employed after calculating
the product budget Kay (1981)

Table (3): Average cost items per feddan sesame crop in Habiella
Agricultural Scheme, season 2019/20

Cost items (SDG) Crop
Sesame

land preparation 179
Seeds 234.3
Ploughing 185.4
Planting 186.3
Re — Planting 2.3
Grubbing 2.2
First weeding (1) 205
Second weeding (2) 26.3
Fertilizer 1.1
Pesticides 29
Gasoline 55.2
Oils and refineries 35.2
Labor 139.7
rental 24.3
Cutting and collecting 834.2
Threshing 201.2
Transporting 70.2
Food cost 145
Taxes 3
Sacks 63
Machine maintenance 304
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Charity 0.06
Storage 12.5
Others 92
Total 2756.86

Source: Filed Survey, (2019).

Table (4): Average price, productivity, returns, and Profit per fed,
for sesame crop in study area, season (2019-2020).

Average Productivity/Kg/ Gross return/ Profit/SDG/fe
price/SDG/ kg fed SDG/fed d

Sesame Sesame Sesame. Sesame

82 54.4 4460.8 1703.94

Source: Filed Survey (2019).

From the table (4) above, it is found that the average yield per
feeding was 54.4 kg for sesame crop is the table (3) above, the total
average cost/fed for sesame was 2756.86 SDG.

Price: Farmers usually sell crops at very low prices after harvesting
due to their immediate need for cash to meet different consumption
requirement. Furthermore, they lack facilities for marketing and
storage. The prices used in this study was the average price received
for sesame which were 82 SDG/ kg

Gross returns: The yields and prices were used to calculate the
returns per feddan for sesame crop, the crops residues per feddan
were also included in the gross return, and the average returns per
feddan for sesame were found to be 4460.8 SDG / fed.

Profit: The profit of a crop is the difference between its gross
returns and its total costs (fixed + variable) of production. As
observed in table (4), the average profits per feddan sesame crop
were found to be 1703.94SDG, Habiella Agricultural Scheme farms
(season, 2019/20).

4. Conclusions

The study concluded that, most farmers (producers) in Habiella
Agricultural Scheme farms (season, 2019/20), was in the active age
group, and also has attained some sort of education, the average
Family size of the sample producers is the 8 household and had good
experience in the sesame crop Farms. The producers’ socio-
economic characteristics had positive effect on technical efficiency
of producers’ and negative effect on technical efficiency in Habiella
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Scheme farms. Technical efficiency of the Sorghum 54%, and
economic efficiency of the Sorghum 6%. Also, the results revealed
that herd Sex, age, Family size, Number members working,
Educational level, Farm experience, secondary economic activities,
Contract producer, were significant variable for improving technical
efficiency.

Budget analysis show that total average cost/fed for sesame was
2756.86 SDG, found that the average yield per feeding was 54.4 kg,
Average price/SDG/ kg, total return found to be 4460.8 SDG / fed
and Profit was1703.94.

Abbreviations:

TE: economic efficiency. AE: Allocative efficiency. EE: technical
efficiency

LP: linear programming

NGOs: non-government organization (e.g).

Graphical abstract:
Map of the Habiella agricultural scheme
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Sesame crop in study area
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Investigating Tertiary Students' Auxiliary-Verb
Agreement Errors in Forming Simple Tenses.

Dr. Kabashi Omer Saboon Shareef

Abstract:

This study investigates tertiary students’ auxiliary-verb agreement
errors in forming simple tenses. The study aimed at identifying
students’ errors in forming negative and interrogative simple tenses.
The study used descriptive analytic approach. The sample of the
study was (48) final year of EFL students of Faculty of Education
and Teachers’ College of Dalanj University, batch 2015. The study
used (SPSS) Statistical Package of Social Sciences for data analysis.
The studies reached that (100%) of the students were unable to
change positive simple sentences into negative and interrogative
ones. The study recommends that tertiary professors should lay great
stress on how to construct correct negative and interrogative simple
sentences when they design grammar courses. There should be
sufficient drills and exercises that test students’ oral and written
competence on tenses in question.
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Introduction:
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Dykes, (2007:49) stated that the word ““auxiliary” is derived from
the Latin auxilum which means “help”, and in grammar it refers to
specific verbs that are used to constitute tense. The basic auxiliaries
or helpers are taken from forms of the verbs to “be”, to “have”. Most
native English speakers face little difficulty with using these forms
according to the language that they use. According to Decapua
(2008:125) verbs mainly are divided into two main types: lexical
verbs and auxiliary or helping verbs. Lexical verbs are kind of verbs
that can come alone and do not acquire to be with any other verb.
Lexical verbs also constitute the key semantic meaning in any verbal
phrase as in: “l play football”. “Hamid plays football” and Musa
played football”. Williams illustrated that “do” auxiliary cannot
come with another modal. It is used to change positive simple
sentences into negative or interrogative one.

On the other hand, auxiliary verbs come side by side with the
main verbs. Auxiliary verbs have no semantic meaning, but they
help the main verb in some way. Leech and Svartvik (2013:187-88)
wrote that auxiliary or helping verbs do not form a verb phrase in
isolation, but they come with a main verb. They are the smallest unit
of word, made up of primary as auxiliary as “be”. Auxiliary verbs
are very important, mainly in constructing negative and question
clauses, which makes clear distinction from main or lexical verbs.
Seaton and Mew (2007:118) mentioned that the auxiliary verbs
“do”, “does” and ‘““did” are used as helping verbs to form questions
as in “Where did you find it?” and “Do ducks like water?” or to
make verbs negative as in “The baby does not look very happy.

Radford (2009:5) pointed that there is another kind of function
category that is used in English is the auxiliary verb “do”. It has the
structural property that is quite different from the lexical or main
verb. The auxiliary “do” can be inverted with its subject in question
as “Ali comes early” “Does Ali come early? Where the “do”
auxiliary and subject “Ali” said to have been inverted. Kisno
(2010:23) mentioned that students usually fail to distinguish the
difference between auxiliary verbs lexical verbs in English, in other
words they cannot convert positive sentences into negative or
interrogative ones.

Statement of the Problem:
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EFL students of Dalanj University are unable to make correct
forms of auxiliary — verb agreement of simple tenses.

Questions of the study:
Why do EFL students fail to form correct negative and interrogative
sentences in simple tenses?

Objectives of the study:
To identify students’ errors in forming negation and interrogation
sentences in simple tenses.

Methodology of the study:

The study used descriptive analytic approach, in which a test was
administered to (50) EFL students of batch (2017), Faculty of
Education and Teachers’ College of Dalanj University. The study
used (SPSS) Statistical Package for Social Sciences for breaking
down and analyzing the data.

Delimitation:

This study was limited to investigate students’ ability in forming
negation and interrogation sentences in simple tenses in the
academic year (2021-2022).

Literature Review:

Leech and Svartvik (2013:203) summarized that main or lexical
verbs in English cannot directly be formed into negative or
interrogative without auxiliary verbs. They added that there are three
functions of auxiliary or helping verbs in English. Firstly, changing
affirmative or positive form into negative one as in: “She studies
English” (positive). “She does not study English (negative), where
the auxiliary verb “do” precede negative word “not”. Secondly, it is
used to form interrogative sentence as in “Does she study English?
In which the auxiliary verb “do” comes before the subject. And
thirdly it is used to add word meaning as in “Tom speaks English
well. “Tom does speak English well. as in “You do not play football.
Anderson (2017: 232) reported that the dummy “do” is used in a
sentence that has a lexical verb or main verb, in which it likely helps
the lexical verb to form negation or interrogation.

Greenbaum (1996:153) explained that the auxiliary “do” is the
dummy operator. It is used in the absence of any other auxiliary
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verb. It acts as the operator to make for instance, interrogative and
negative sentences; such as “Did they leave?”, When did he leave?
Or “They did not leave”. All auxiliaries are used to operate for
negation, interrogation, emphasis and abbreviation. When it is used
for negation, “not” is put after the auxiliary or the negative
contrasted form is used as in “He doesn’t think that. When is used
for interrogation, the operator comes before the subject as in yes/no
questions and in most wh-questions as “Does the boy have to stay
there?” Or “Why didn’t you tell me? The dummy operator may also
be used as abbreviatory device to avoid repetition as in A: It looks a
good car. B: It does. “Do not” and “don’t” are used in front of
imperatives as in “Do hand your coat if you'd like. Or “Do not
hesitate to tell us.

Dykes (2007:129) mentioned that the “do” auxiliary is used to
make negatives and questions in simple present and simple past
tenses. “do” auxiliary does not give time information as auxiliary
verbs “be” and “have” do. It just supports the main or lexical verb
by being there in questions or negative statements. That is why is
known as “filler” verb in grammar books. As its main verb
counterpart, the auxiliary “do” carries different inflections. When
the “do” auxiliary comes in a sentence, the main verb takes no
inflections; “do” is inflected instead. The “do’ auxiliary is only
inflected when the 3" person singular (he, she and it) appear in the
sentence in negative simple present tense as in “He watches TV .
“He does not watch TV”. Or “Does he watch TV? Fasold and Linton
(2006: 127) stated that auxiliary “do” movement takes place when a
simple question or a negative sentence is built as “Does the man like
movies?”, “What does the man like?” Or “The man doesn’t like
movies

The main verb sometimes keeps its base form, which means no “s”
ending. In this case, the “do” auxiliary takes no “s” either, whether
in negative or interrogative as in “They play tennis”. It can be
changed to negative “They do not play tennis”. Or interrogative “Do
they play tennis?” Azar and Hegen (2006:87) explained that the
lexical verb in questions and negative does not have a final “-s”. The
final “-s” is attached to the auxiliary verb “do”. “does”, “doesn’t”,
“do” and “do” are used in the short answers to yes/ no questions in
simple present, whereas “did” and “didn’t” are used simple past.
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The simple past tense has only one inflectional ending for regular
verbs, “ed”. When a simple past tense verb is used in question or
negative, the “ed” inflectional is dropped from the main verb and
attached it to the “do” auxiliary with a spelling change, both in
negative and question. “Ali played football. “Ali did not play
football.” Or “Did Ali play football? and” What did Ali play?”

As reported by Hewings (2002:39) dummy auxiliary” do” is used
to construct negative counterpart of a sentence that does not have an
auxiliary verb that cannot take “not” as in “Mona cleans the room
everyday” to “Mona does not clean the room everyday ”.

Ibid (2002:40) the process of inserting auxiliary verb “do” is
known as “do” support in linguistic literature. “do” 1s also used to
make interrogative version of sentences do not contain an auxiliary
“do”. This inversion process is called “subject-auxiliary inversion,
where “do” is inserted before the lexical verb and then this lexical
verb with a subject are inserted as in “Mona cleans the room
everyday” to “Does Mona clean the room every day?

Another use of the dummy auxiliary “do” is in sentences where
auxiliary get stranded as in “Does Ali play tennis? Yes, he does. Or
“Kamal likes coffee, and so does Musa. In the above sentence “Yes,
he does” and “so does Musa”, the auxiliary takes place without its
main or lexical verb. This is known as code. Furthermore, dummy
“do” is used in so called emphatic context, as in “Mary does go to
school”.

Meyer (2009:150) explained that there is one additional operator
that is used in questions containing a lexical verb. When the
sentences “She listens to herself”, “They stay at home” and “She left
it on the shore” are changed into yes/no questions “Does she listen
to herself?”, “Do they stay at home” and “Did she leave it on the
shore?” respectively, the lexical verbs and subjects do not change
positions, instead the operator “do” comes before the subject, having
the tense of the lexical verb. Present in the first and second examples
and past in the third. Thus, when the sentences are negated, “not”
will be positioned directly following “does, “do” and “did”, ‘She
does not listen to herself”, they do not stay at home” and “She did
not leave it on the shore. Swick (2005:57) mentioned that when an
auxiliary verb “do” is added to statement, it takes the same form of
the main verb whether in negation or interrogation as in “Ali eats”
becomes “Does Ali eat?” or “Ali does not eat.”
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1. Change the following sentences into negative:
Table (1) Change the following sentences into negative:

scores Frequency of Percentages of scores
Total marks (5) Scores
0 28 58.3%
1 8 16.7%
2 4 8.3%
3 3 6.2%
4 2 4.2%
5 2 4.2%
6 1 2.1%
Total 48 100%

Table (1) above, shows students' scores, frequencies and percentages
in changing positive sentences into negative ones. The table shows
that (28) students got zero (58.3%), (8) participants got one mark
(16.7%), (4) subjects attained two marks (8.3%), (3) students scored
three marks (6.2%), (2) students got four marks (4.2%), (2) subjects
attained four marks (4.2%) and only one student got six (2.1%). The
table also shows that only (8) students (17.7%) were able to change
positive sentences into negative one correctly. The table also shows
that only (8) students (16.7%) were able to change positive
sentences into negative ones.

This shows that most of the subjects find difficulty in changing
positive sentences into negative ones. Chart (1) below reinforces the
table above.
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Change the following sentences into negative:

2. Chang the following sentences into yes/no questions
Table (2) Change the following sentences into yes/no questions
scores Frequency of Percentages of scores

Total marks (5) Scores

223



0 38 79.2%
1 5 10.4%
2 2 4.2%
3 1 2.1%
4 2 4.2%
Total 48 100%

Table (2) above shows students' scores, frequencies and percentages
in changing positive sentences yes/no questions. The table shows
that (38) students got zero (79.2%), (5) participants got one mark
(10.4%), (2) subjects attained two marks (4.2%), (1) student scored
three marks (2.1%), (2) students got four marks (4.2%). The table
also shows that only (3) students (6.3%) were able to change
positive sentences into yes/no questions correctly.

This indicates that most of the subjects find difficulty in
constructing yes/no questions. The chart below gives further
illustration.
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Change the following sentences into yesino questions:

3. Chang the following sentences into ""'wh'" questions
Table (3) Chang the following sentences into "wh™ questions

scores Frequency of  Percentages of scores
Total marks (5) SCOres
0 45 93.6%
1 3 6.4%
Total 48 100%

Table (3) above explains students' scores, frequencies and
percentages in changing positive sentences into “wh” questions. The
table shows that (45) students got zero (93.6%). (3) Participants got
one mark (6.4%). According to the table above none of the students
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was able to change positive sentences into “wh” question. This
indicates that most of the subjects find difficulty in constructing
yes/no questions. The chart below gives further explanation.

so0—

10—

=0—

Count

20—

10—

o ] 1
1

T
o

Change the following sentences inte "wh' questions:

4. Total Marks:
Table (4.) Total marks:

scores Frequency of Percentages of scores
Total marks (5) SCOres

0 22 45.8%
1 10 20.8%
2 6 12.5%
3 4 8.3%
5 3 6.2%
6 1 2.1%
7 1 2.1%
8 1 2.1%

Total 48 100%

Table (4) above shows students' total marks. The table shows that
(22) students got zero (45%), (10) participants got one mark
(20.8%), (6) subjects attained two marks (12.5%), (4) students
scored three marks (8.3%), (3) students got five marks (6.2%), (1)
subject attained six marks (2.1%), (1) student attained seven marks
(2.1%) The table also shows that only (1) students score eight
(2.1%). The table indicates that (100%) of the students failed wh
questions.

This proves that all the subjects find difficulty in using correct
auxiliary in order to wh-questions correctly
The chart below shows further illustration.
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Abstract:

The aim of this study was to Existence of the solution for nonlinear
Fredholm integral equations of the second kind, by using the Direct
computation method and Adomian decomposition method.
KEYWORDS: Nonlinear Fredholm Integral Equation, Direct

Computation Method(DCM), Domain Decomposition
Method(ADM).
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Introduction:
The nonlinear Fredholm integral equations of the second kind, are
characterized by fixed limits of integration of the form

b
u(x) = f(x) + A f k(x, O F(u(®)dt, (1)

Where the unknown function u(x) occurs inside and outside the
integral sign, A is a parameter, and aand b are constants. For this
type of the equations, the kernel k(x,t) and the function f(x)are
given real-valued functions, and F(u(x)) is a nonlinear function of
u(x) such as u?(x),sin(u(x)) and e,

we will present and existence theorem for the solution of nonlinear
FIEs. In what follows, we present a brief summary of the conditions
under which a solution exists for equation.

We first rewrite the nonlinear FIEs of the second kind by
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b
u(x) =f(x)+lf G(x,tu(t))dt (2)

The specific conditions under which a solution exists for the
nonlinear FIE are:
The function f(x) is bounded, |f(x)| < Rina<=x <b.

The function G(x,t, u(t)) is integrable and bounded

IGxtu(t)|<kina=xt<b (3).
The function G(x,t, u(t) must satisfy the lipschitz condition
|IG(x,t,z) — G(x,t,z")| < M|z —Z'|. (4)

Using the successive approximations method , that the series
obtained by this method converges uniformly for all values of A for

A< ! 5

k(b—a)’ ()

Where k is the larger of the tow numbers
k (1 + m) and M.

Method of the solution

. The Direct Computation Method:

In this section, the direct computational method will be applied to

solve the nonlinear FIEs. It approaches nonlinear FIEs in a direct

manner and gives the solution in an exact form and not in a series

form. It is important to point out that this method will be applied for

equations where the kernels are degenerate or separable of the form
1

KO =) gm0 ©)
k=1

Examples of separable kernels are x — t, xt?,x* — t2,xt* + x* etc.

The direct comutation method can be applied as follows:
1. We first substitute (6) into the nonlinear FIE
b

ulx)=f(x)+ 2 f k(x,t) F(u(®)dt, (7)

2. This substitution gives
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b
u(x) = flfx]+?lgl(x]f h, (t) F(u(®))dt
E‘llzu
+ Ag, (%) f h,(t) F(u(t])dt + .

b
+J‘Lgn=ijf h, (O F(u(®)dt.  (8)

3. Each integral at the right side of (8) depend only on the variable t
with constant limits of integration for tthis means that each

integral is equivalent to a constant. Based on this, equation (8)
becomes

u(x) = f(x) + da, g, (x) + Aa, g, (x) + -+ A, g, (x)  (9)
Where

b
a,.=f h(OF(u(®))dt 1l<i<n  (10)

4. Substituting (9) into (10) gives a system of n algebraic equations
that can be solved to determine the constants a;,1 <i <n.
Using the obtained numerical values of «;, into (9),the solution
u(x) of the nonlinear FIE (7) follows immediately.

The Adomian Decomposition Method:

The Adomian decomposition method will be applied in this section
to handle nonlinear Fredholm integral equations.

Although the linear term u(x) is represented by an infinite sum of
components, the nonlinear term such as u?,u® u®* sinu,e", etc.

That appear in the equation,should be expressed by a special
representation, called the Adomian polynomials A,,n = 0.

Adomian introduced a formal algorithm to establish a reliable
representation for all forms of nonlinear terms.

In what follows we present a brief outline for using the Adomian
decomposition method for solving the nonlinear FIE

b
u::x)=f::x]+,1f k(x,t) F(u(t))dt, (11)

Where F(u(t)) is a nonlinear function of u(x). The nonlinear FIE
(11) contains the linear term wu(x) and the nonlinear function
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F(u(x)). The linear term u(x) of (11) can be represented normally
by decomposition series

u() = ) un(), (12)

Where the components u,,(x),n = 0 can be easily computed in a

recursive manner as discussed befor. However , the nonlinear term
F(u(x)) of (12) should be represented by the so-called Adomian

polynomials A,,by using the algorithm
14 Fiﬂf' =0,1,2 13
i U, ,n=012,.., (13)
=0 A=0
Substituting (12) and (13) into (11) gives

Z w,(x) = ) + Afbk[x, £) (Z A, (t))dt. (14)

n=0

To determine the components u, (x),u, (x), ..., we use the following
recurrence relation

() = £,
b
w () = 2 f k(x,0) 4y (O,

a

A

b
u, (x) = Af k(x,t) A, (D), (15)

b
Upay () = Af k(x, ) A, (),n = 0

Recall that in the modified decomposition method, a modified
recurrence relation is usually used, where f(x) is decomposed into

tow components f; (x) and £, (x), such that f(x) = f, (x) + f5 (x).
In this case the modified recurrence relation becomes in the form
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uc,l:x] = fll:x)-
b
w00 = 00 +2 f k(x£) Ao (®),

b
u, (x) =;1f k(x,t) A, (D), (16)

b
Upay () = Af k(x, ) A, (),n = 0

Having determined the components, the solution in a series form is
readily obtained. The obtained series solution may converge to the
exact solution if such a solution exists, otherwise the series can be
used for numerical purposes.

The following remarks can be observed:

(i)  The convergence of the decomposition method has been
examined in the literature by many authors.

(i) The  decomposition  method always gives one
solution,although the solution of the nonlinear Fredholm
equation is not unique. The Decomposition method does not
address the existence and unigueness concepts.

(ili) The modified decomposition method and the noise terms
phenomenon can be used to accelerate the convergence of the
solution.

Generally speaking, the Adomian decomposition method is reliable

and effective to handle differential and integral equations. This will

be illustrated by using the following examples.

2. lllustrations

Example 1: Use the direct computation method to solve the

nonlinear Fredholm integral equation
1

u(x]=a—|—;1f u?(t)dt,a = 0 (17)
0

The integral at the right side of (17) is equivalent to a constant
because it depends only on a function of the variable t with constant
limits of integration. Consequently, we rewrite (17) as

u(x)=a+ Aa (18)

Where
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1
a = f u?(t)dt, (19)
0
To determine « ,we substitute (18) into (19) to obtain
1
a=f (a + Aa)?dt, (20)
0

Where by integrating the right side we find
Aat—(1-2Ad)a+a*=0 (21)
Solving the quadratic equation (21) for & gives

(1—2ad)£v1—4ad
b =

22

S¥E (22)

Substituting (22) into (18) leads to the exact solutions:
1++v1—4ald

o = - (23)

24
The following conclusions can be made here:
1. Using A=10 into (17) gives the exact solution u(x) = a.

However,u(x) is undefined by using 4 = 0 into (23). The point
A = 0 is called the singular point of equation (17).
2. For 4 =4—1a, equation (23) gives only one solution u(x) = 2a.

The point 4 = 4—; is called the bifurcation point of the equation.

This shows that for A < 4—2 then equation (17) gives tow real
1
;.

3. for < 4—; , equation (23) gives two exact real solutions.

solutions, but has no real solutions for A =

Example 2: Use the direct computation method to solve the
nonlinear Fredholm integral equation
1

ulx)=x —|—1f xtu?(t)dt,a = 0 (24)
0
The integral at the right side of (24) is equivalent to a constant

because it depends only on a function of the variable t with constant
limits of integration. Consequently, we rewrite (24) as
ulx)=(1+Aa)x, (25)

Where
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1
a = f tu®(t)dt, (26)
0
To determine « ,we substitute (25) into (26) to obtain
1
cr=f (1+ Aa)*t3dt, (27)
0

Where by integrating the right side and solving the resulting
equation for & we obtain

N 2,1)2;41#“1 -2 28)

Substituting (28) into (25) leads to the exact solutions:

2+ 2v1 —}L)
u(x]=( 27 X. (29)

The next consider the following three cases:

1. Using A =0 into (24) gives the exact solution u(x) = x.
However,u(x) is undefined by using A = 0 into (28). Hence, A = 0
is called the singular point of equation (23).

2. For A=1, equation (28) gives only one solution
u(x) = 2x.there fore, the point A = 1 is called the bifurcation point
of the equation.

3. for < 1 , equation (28) gives two exact real solutions.thisis

normal for nonlinear equations.
Example 3: Use the Adomian decomposition method to solve the
nonlinear Fredholm integral equation

1

u(x) = a—!—ﬂ,f u?(t)dt,a > 0. (30)
0
The Adomian polynomials for the nonlinear term u?(x) are given
by
Ay () = ug(x),
A, (x) = 2uy (0w, (), (31)

Ay (x) = 2up (0)u, (x) + ui(x),
And so on. Substituting the series (12) and the Adomian

polynomials (31) into the left side and the right side of (30)
respectively we find
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o0

Zun(x)=a+1fliﬂn(rjdr. (32)

n=0

Using the Adomian decomposition method we set
1

U (D) = @, s () =2 [ A9tk 0 (33)
0
This in turn gives
Up(x) =a
1
u, (x) = lf ug (t) dt = Aa®

0
1

u,(x) = lf (2uy(Du, (1)) dt= A%a?
e (34),
u;(x) = lf (2u, (Du,(t) + ui(t))dt = 52%a*

0

u,(x) = lf (2u, (Du,(t) + 2u, (Du, (1)) dt = 144%a°,

The solution in series form is given by

u(x)=a+ Aa? + 12a®* + 54%a* + 1421%a®> + -, (35)
That converges to the exact solution
1—+1—4ai 1
= D<iA=s—. 36
u(x) 21 , yyREECL)

Example 4: Use the modified Adomian decomposition method to

solve the nonlinear Fredholm integral equation
x+3

l—e L
=e*+—+ | e ud(t)dt (37
) = e +—— Le @ (B)dt (37)

Substituting the series (12) and the Adomian polynomials (31) into
the left side and the right side of (30) respectively we find

Z u,(x) =e* + fl g™t ZA” (t)dt (38)

n=0

Where A, are the Adomian polynomials for u?(x) as shown above.
Using the modified decomposition methed we set
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Up(x) = e*
1_ x+3 1
HI(JC] =W+J; Extz‘qﬂ(f] dt
1—e**3 1 (39)
=———>—+ | euj(t)dt
x+3 Le Us (1)

1
Up, (x)= f e A, (Ddt=0,k=1
0
This in turn gives the exact solution
u(x) =e* (40)
That satisfies the integral equation.

DISCUSSION:

This paper presents the nonlinear Fredholm integral equations of
the second kind. The Direct computation method and Adomain
decomposition Method was successfully applied to study the
nonlinear Fredholm integral equation of the second kind. The results
show DCM and ADM is power full and efficient techniques in
finding exact solutions for nonlinear FIEs of the second kind.
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Abstract

This research paper inquires Sudanese University EFL students'
ability to wuse English language non-literally, specially
metaphorically. The study hypothesizes that Sudanese university
EFL students encounter difficulties in using English language
metaphorically. The study used descriptive analytical method for
data collection. S-test was administered to university EFL students
in three universities in eastern Sudan, namely Kassala, Red Sea and
Gedaref for collection of primary data. Secondary data were
collected from reliable resources and previous studies. SPSS was
used for data analysis. The findings of the study have shown that
Sudanese university EFL students were weak in using English
language metaphorically. Weakness in using English language
metaphorically is attributed to lack of adequate and systematic
practice and training on meaning construction based on non-literal
forms of language. The study recommends systematic practice and
training on meaning construction based on non-literal forms of

language and specially metaphorically.

Key words: metaphor — metaphorical expression - literal - non-literal —
figurative language - conceptual metaphor - target domain — source
domain — cognitive linguistic — meaning construction.
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Introduction:
Today’s world is globalized with the powerful tool of the internet
and the revolution in information technology. This huge scientific
progress results in rapid communication and flow of information.
Mass media such as radio, TV, newspapers, magazine as well multi-
media websites always diffuse information to a large number of
people who are geographically distant. They present issues in
science, technology, politics, economics, sport as well as social
events from all over the world. English language is used to produce
this multidisciplinary production. Also people from different
cultures and languages use English as lingua franka to convey their
messages and ideas. The Writers and speakers dress and colour their
language to influence others socially, politically and economically.
To understand such multidisciplinary production and communicate
effectively in such multicultural communities requires knowledge of
language beyond the literal level. Thus, ability to understand and use
non-literal or figurative language by EFL students is essential for
effective performance in FL. One of the most important non-literal
forms of language is metaphor. It is a rhetoric figure of speech used
by writers and speakers to convey stronger and more effective
message to readers and listeners. Metaphor can be defined as seeing
something in term of something else. It is common and pervasive in
everyday language. Interestingly, metaphor awareness can be a
source for both language growth and knowledge. For instance, the
words *bridge and gap" in the following example are used
metaphorically. "we should bridge the information gap in the
course by teaching figurative language™. In the aforementioned
example, the abstract object (information) is seen in terms of
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concrete object (bridge and gap). Supporting this idea, Cameron
(2003) maintains that metaphors can contribute to language learning
by helping students use them as tools to enhance learning because
metaphors help individuals perceive unfamiliar abstract concepts in
term of concrete concepts.

Worth mentioning, the conceptual metaphor theory(CMT) by
Lakoff and Johnson (1980) divides metaphor into three distinct
types; universal metaphor, culture specific metaphor and genre
specific metaphors. This classification is based on human body and
experience, sociocultural norms as well as on specific field of
knowledge.

Linguistically speaking, the ability to use English language
metaphorically can gain EFL students better understanding and
better communication skills in L2. Thus, teaching and learning of
EFL through meaning construction based on figurative language
may bridge any informational gap between students' literal and non-
literal ability in English language. Sudanese EFL Students need to
communicate appropriately and feel less awkward when using
English language. Hence, the present study questions Sudanese EFL
students' ability to use figurative language and especially
metaphorical expressions. So, the study aims to present language
teaching and learning in terms of direct and systematic training and
practice on meaning construction based on non-literal forms
language.

Statement of the Problem:

The general practice of teaching and learning EFL in Sudan has
mainly been concerned with structural literal approaches. These
approaches focus on construction of meaning literally. As a result,
there is heavy concentration on grammatical awareness, lexical
acquision, pronunciation and some reading and writing practices.
Lip service is given to direct teaching and learning of cognitive
linguistic approach. Direct teaching and learning of figurative
language is hardly seen across the Sudanese English language
syllabi. Few lessons and courses expose students to rhetoric features
such as metaphor, metonymy or other figures of speech. This
incidental exposure of figurative language may not satisfy the need
for better understanding and better communication in L2 in the
multicultural world of today. Thus, literacy of figurative language
can enhance students understanding and improve their cognitive
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competence. The researchers as assistant professors of English at
university level have observed that Sudanese university EFL
students seem to face difficulties in using English language
metaphorically. The study aims to bridge any informational gap
between students' literal and non-literal abilities in EFL.

1.2 Research Questions

1/ To what extent are Sudanese university EFL students able to use
English language expression metaphorically?

2/ How can Sudanese EFL students enhance their ability to use
English language expressions metaphorically?

1.3 Research Hypotheses

1/ Sudanese EFL students seem to face difficulties in using English
language expressions metaphorically.

2/ Direct and systematic training and practice on meaning
construction based on figurative language is expected to enhance
Sudanese EFL students' use of English language expressions
metaphorically.

1. 4 Objective of the Research

1/ To find out difficulties facing Sudanese university EFL students
in using English language metaphorically.

2/ To help Sudanese EFL students be able to use English language
metaphorically.

3/ To help educationalists and syllabi designers present the
appropriate material for teaching and learning figurative language.
Significance of the Research:

This research paper is pedagogically significant. It aims to bridge
any informational gaps between Sudanese university EFL students'
literal and non-literal ability in English language. Bridging such
gaps is expected to produce effective users of the foreign language.
Also teaching and learning English language on cognitive linguistics
bases is expected to reinforce students' understanding of English
language texts in different contexts and genres.

Literature Review:

Cognitive Linguistics

Cognitive linguistics is the science studying how the brain is able to
process language. This aspect of language argues for
conceptualization of one experience onto another for the purpose of
more effective linguistic communication. For example, "Love is a
journey". This means that love is seen as a long walk that involves
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many ups and downs in the course of the relationships like the ups
and downs of a long journey.

So, cognitive linguistics scholars and researchers believe that the
study of language should involve cognitive and cultural resources.
They claim that language users unconsciously call up models and
frames, set up multiple connections, coordinate large arrays of
information and engage in creative mapping, transfer and
elaboration, Lakoff and Johnson (1980) and Tilley (1999) cited in
Ghufran (2008: 10). These scholars believe that imagination is the
main cognitive ability of human beings. They maintain that by
Imagination concepts can be projected onto other concepts.
Furthermore, they consider metaphor an imagination device and
integrated part of thought process.

Most cognitive linguists reject the following Chomsky (1965)
paradigm of linguistic competence which is based on grammatical
awareness. They believe that linguistic competence can be achieved
by additional cognitive processes that construct meaning in terms of
conceptualization:

Chomsky's paradigm of linguistic competence:

(@)  The thesis of autonomous. (syntax)

(b) Transformational device and their descendants. (movements,
traces, empty categories etc)

(¢)  The innateness of grammatical structures.

However, Lakoff (1987) disagrees with him and points out four
guiding principles for cognitive semantics:

1) Conceptual structure is embodied.

i)  Semantic structure is conceptual structure.

1)  Meaning representation is encyclopedic.

Iv)  Meaning construction is conceptualization.

This means that meaning construction is conceptual in nature.
Something is seen in term of something else. This conceptualization
is based on imagination which is essential as a cognitive process.
This process in turn can facilitate understanding of some abstract
concepts in terms of concrete concepts. One of the most important
cognitive processes that projects concept onto other concept is
metaphor.

2.2 Metaphor

The New International Webster Encyclopedic Dictionary of English
language, Trident Press International (2003) defines metaphor as a
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figure of speech in which one object is linked to another by speaking
of it as if it were that other. Distinguished from simile by not
employing any word of comparison such as “like” or “as™”.
Merriam Webster on line Dictionary defines metaphor as follows:
“the word metaphor originates from the Greek word ‘metapherin
(“to transfer”) where meta means “among” and pherin means “to
bear” to carry’ and therefore, the word metaphor in English could
refer to a “transfer” of meaning from one thing to another
Lakoff (1980) and others define metaphor as a psycholinguistic
device for understanding one conceptual domain in term of another
conceptual domain. Lakoff and Johnson (1980:4-5) state that
metaphor is understanding or experiencing one kind of thing in term
of another, for example, we often perceive argument as war in our
daily life and thus we have the following metaphorical expressions
“Argument is war”,
“He attacked every weak point in my argument”

“I have never won argument with him”.
In the examples above argument is seen as a war in which two
parties fight against each other using all kinds of weapons to attack,
to defend and to win. Also the following examples show
metaphorical expressions that project concepts onto other concepts.
They can be used in everyday language to convey stronger meaning.

1/ The exam is a breeze: means it is easy.

2/ She is a flower. Means she is beautiful.

3/ We are in the heart of the city: means we are in the
middle of the city.
However, the immediate context is crucial for deciding whether a
word or a phrase is used metaphorically or literally.
For instance, the use of the verb “build” often combined with “up”
to make “build up”, is metaphorical if occurring with abstract
objects e.g.

Build up relationships.
Build up career.
Build up reputation.

In the same manner the verb “fell” in the sentence
“The coin fell into the sewer”.
Is different from its use in the sentence
“He fell in love”.
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In the first, the verb “fell” means “moved downward” in the second
it is used in an extended metaphorical sense (passed into a specific
state).
So, it is important for students to differentiate between figurative
and non-figurative forms of language to build up their language
abilities. Confirming this idea, Neumann (2012:1) contends that
differentiating figurative and non-figurative language use is highly
important for natural language understanding. Also Macmillan
Contemporary Dictionary gives the word “loud” in the examples
below to illustrate the different meanings of the word literally and
non-literally:
(a) Having great intensity of sound.
(b) Producing great intensity of sound.
(c) Vehement or insistent: loud documentation.
(d) Tastelessly bright; garish, flashy: a loud red automobile.
(e) Obsessive in appearance or manner:

Joe is loud, vulgar person.
The first two items are of minor difference and of its literal meaning,
while the third item is somewhat different from its literal meaning
yet still bears close relationship to sound. Item four and five bear no
relationship to sound but still stem from high pitchness and ear-
catchingness of sound. In short, metaphorization is effective
mechanism to make such meaning connotation possible.
Similarly, Sweester (1990) points out that in English the verb “see”
has two meanings; the basic principle one of perceiving with eyes
and the metaphorically extended one of understanding as in the
example below:
“I see what you mean”’.
Furthermore, in English Lakoff and Turner (1992) identify the
following as examples of body parts used conventionally to refer to
leader or top, front, entrance and indicator respectively:
- Head: head of department, state, of a flower, of a page, of a
queue.
- Face: face of a mountain, of a watch.
- Mouth: mouth of a hole, of a cave.
- Eye of a potato, of a needle.
- Hands: hands of a watch, of an altimeter.
Moreover, Azuma (2005) gives the examples below using body
parts, weather and colour to describe real life situations. The
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examples show how the meaning of the words are extended and also
how the meaning of the whole expression extends to the word:
Body:
- The heart of the city.
- The foot of the mountain.
- To lend someone a hand.
- To break somebody’s heart.
Weather:
- Warm welcome.
- To freeze somebody out.

To storm out someone.
Color:

To see red\ grey

A real white lie.
- Green light.
Furthermore, many of the figurative expressions on conventional
metaphor are idioms. On classical view, idioms have arbitrary
meaning but with cognitive linguistics they are not arbitrary, but
rather motivated. This means that they do arise automatically by
productive rules in the conceptual system. Lakoff(1980) for instance
says that “ spinning one’s wheel” comes from wheel of a car stuck
in mud, sand, snow or ice. This means that repeating the same thing
every now and then with no progress. Alkilic (2008) cited in
Elham,2012:1) argues that learning idioms in L2 constitutes the soul
of language as it helps learners’ communicative ability as well as
learning in L2 culture and society. For example, the idiomatic
expression "beat round the bush™ which means doing the same thing
again and again randomly or "hit the nail on the head" to mean be
direct and frank can enrich EFL student’s communicative abilities.
Types of Metaphor:
Based on the conceptual metaphor theory (CMT) introduced by
Lakoff (1980), there are three types of metaphor; universal
metaphors (international), culture specific metaphor (related to
specific culture) and genre specific metaphors (related to specific
field). This classification is important because it shows how some
metaphorical mappings are motivated similarly but with different or
same linguistic expression. And also how culture- specific
metaphors shows how different cultures conceptualize things based
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on their social norms. And finally how different genres have
different metaphorical conceptualization.
Universal Metaphors:
Cognitive linguists believe that human body and common human
experience motivated universal conceptual metaphors that shared the
same conceptual mapping but with the same or different linguistic
expressions. Universal metaphors are metaphors that occur across
cultures and languages under the same conceptualization processes
with similar or different linguistic expressions. For example, the
expressions " make hay when the sun shines” in English and the
Arabic expression " kul shai bi‘awanu” In both examples, the
conceptualization is similar which means to do the right thing at the
right and suitable time but with different linguistic expressions. And
similarly the English saying " much cry little wool™ can correspond
to the Arabic saying " Aswayi Maa hadath" in both examples the
meaning is that deeds are more important than words. These
conceptual metaphors are motivated by common human experience
in which people focus on productivity and profitability.
Lakoff (1989) terms the universal metaphors “basic metaphors”. He
says they are universal because of embodiment. This is because all
human beings have the same body structure, erect up. This gives
spatial and temporal metaphors refereeing to front, back, up, down
of human body, e.g. front door, back door, left or right side.
However, due to different historical and geographical backgrounds
there may exist particular expressions specific to only one culture
that may not have a correspondence in another culture. Contrastively
speaking, Gibbs (1994) confirms that universal pattern in structuring
abstract concepts can facilitate metaphors comprehension in a
foreign language in a similar way as it occurs in the mother tongue.
In the same line, Kvasses (2002:171) cited in Isaac (2006:14) says it
is possible for different languages and cultures to conceptualize
certain phenomenon in similar ways because of universal aspects of
the human body. For example:

Being happy is being off the ground.

Happy is up.

Happiness is light.
The above conceptual metaphors occur in English, Chinese and
Hungarian and similarly in Arabic culture happiness is also up.
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Likewise, Newmark (1988b:88) cited in Lamia Ataai (2011) claims
that some animal metaphors are universal and others are culture
specific. Animal metaphors project the most appealing features in an
animal; positive or negative. For instance, horses the royal animals,
are strong in English, healthy and diligent in French, and possibly
hardworking in German and Sudan. In all of these horse - based
metaphors, horses are considered strong and beautiful throughout
the world. However, some metaphors are only related to certain
cultures and societies and therefore the following section will
discuss culture- specific metaphors.

2.3.2 Cultural -Specific Metaphor

language is an essential part of a given culture and it shapes that
culture. Thus, it can be strongly argued that language and culture are
organically correlated because culture is expressed by means of
language. Some metaphors as linguistic expressions bear special
cultural feature. They should be interpreted according to the cultural
context in which they occur. Agreeing with this idea, Allan (2008)
emphasizes that metaphors can be interpreted only by considering
the “cultural context™ in which they occur.

Hence, metaphorical conceptualization is sometimes found to be
different across cultures and languages due to influence of local
norms, traditions, customs and context. Similarly, Nida (1998:32-
45) states that words are sometimes idiomatically governed and
culturally specific. Nida points out that in the American culture
when you get your hands dirty, it does not necessarily mean that you
have done some manual work and need to wash your hands. It
means you are producing something or you are engaged in doing
something. However, in the Arabic culture “feet” is used instead of
“hand’ because Muslims go fighting on foot. Thus when you get
your feet dusty (instead of dirty) for the sake of Allah Almighty, it
does not mean you have to walk into a dusty field. It means you
have to go for fighting for the sake of Almighty God faithfully.
Moreover, in Japan anger is not in the heart but it is in the belly
(HARA) Matsuki (1995) and for Chinese anger is not fluid but a gas
(qi) Ning Yu (1998). Taylor and Mbenk (1998) in Issacc (2006) find
that heart for the Zulu is applied to anger, patience-impatience,
tolerance-intolerance whereas for the English people the heart is
associated with love and affection. Also in Japanese culture women
are conceptualized as plants or animals; flowers, butterflies or pets
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while big trees, parts of plants like leaves or branches or wild
animals like wolves, and bears are not mapped onto women.

In English speaking countries it is common for men to use
expressions such as bunny, kitten, bird, chick, cookie, sweetie pie
and many others of women, however, when women talk about men
they do not appear to use these metaphors, they may use bears
instead.

So, different cultures use metaphor differently according to specific
social norms and context. Exposing Sudanese EFL students to this
kind of metaphorical conceptualization can raise their awareness and
understanding of different cultures and languages. This in turn can
help them use L2 more effectively.

Genre-Specific Metaphor:

Metaphor is not only universal and culture specific but also genre-
specific. Genre-specific metaphors are metaphors across a variety of
texts. These texts can be economics, politics, medical, sport, among
others. Genre- specific metaphors can be important source for
language growth.

In his seminal book on genre, Swales (1990:58) defines genre as a
class of communicative events, the members of which share some
set of communicative purposes. Also Hyland (2008:543) in Lamia
(2011) defines genre as a term for grouping texts together,
representing how writers typically use language to respond to
recurring situations. Moreover, Charteris-Black (2004) in a study,
gives several examples of genre -specific metaphors concerning
social experiences, politics, religion and press-reporting. For
example, he notes that discourses of sports reporting, politics and
religion share the notion of “struggle”. In the domain of politics, we
can find metaphors deriving from (life is a struggle for survival) and
in the domain of press- reporting, we can find (economic life is
struggle for profits) and in the domain of religion, we can find
(spiritual life is a struggle for salvation). Charteris-Black
(2004:246) clarifies this point by this quotation:

“these conceptual keys show that each of these discourse types has
metaphors that communicate a fundamental outlook that
characterizes the discourse. The notion of a struggle is shared
across the domains __ but the specific domain determines the
salient discourse goal of the struggle. In politics the discourse goals
are social ideals and values, in sport reporting they are victory in
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competitive sport, in financial reporting they are profits and in
religion they are attaining place in paradise. There is a
superordinate conceptual relation between these discourse since
they all share the notion of the struggle as necessary to achieve
these objects”.
Black (2000) claim that in business discourse metaphorical language
make concepts more imaginable, and ultimately more accessible,
interesting and persuasive to readers. They say that economy is
conceptualized as organisms. The examples below illustrate the
situation:

Economic growth.

Healthy economy

Economic depression.
Economic organizations are people. (giant, holding company, infant
company and sister company) and the market is animate (the market
Is falling and the market is bouncing) and types of trades are types
of animals (bear run, bull run, bullish, and bear trap).
According to political speeches typically strive for immediate
practical or social impact. In this respect Chilton (1996) cited in
Fahad (2007) claims that creative metaphors may include new
conceptualization of problems. Politicians often use creative
metaphors to persuade. It has been observed that Orientation
metaphors are frequently used in politics through the presence of
certain prepositions and adverbs such as toward/s, under and
forward etc.e.g.

The state ship is sailing towards a volcano.

The government is under the pressures of the trade unions.
Moreover, Bozeman (1988) and Huckin (1995) in Boers (2000) says
that medical English use precise language to foster academic literacy
and knowledge about the norms of the community of practitioners.
Philppa Mungra (2006) observes the following titles of all the issues
of an authoritative medical journal such as The New England
Journal of Medicine (NEJM) and says that these titles furnish a high
communication potential:

Treatment triangle.
Silent epidemic.

Genes on the web.

Burden of illness
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Likewise, sport genre is rich in metaphors. Numerous studies have
shown the importance of sport metaphors in the construction of
national identity. In line with this view, Boers (2003:235) argues the
following:

“a community's figurative language could be considered as a
reflection of the community’s conventional patterns of thought or
world views”; “the high frequency and diversity of a particular
metaphor can sometimes be taken as a reflection of a country’s
history {....} or even its national stereotypes”.

Reinforcing this view, some national and local teams are nick named
to persuade, excite and encourage fans and spectators to support
football teams and also to construct national identity. For examples,
the Sudanese national team i1s called the “Eagles of Capricorn) the
French team is called “the cocks”, the Brazilian the “Samba” the
Nigerians the “the Green hawks”, the Cameroons the “the
indomitable lions, the Spanish the “Matador” and ‘“Pafana Pafana”
for the south Africans, among others. Interestingly, words from the
field of war and combat are widely used to describe events in a
football pitch. For instance, attack, defense, counterattack, thrash,
beat, defeat, lose, strike, front, back, deep, center and injury time,
among others. The following examples illustrate sport metaphors
that construct national identity for Brazil, Cameron, Sudan and
Spain:

- The wounded Samba scored a consolation goal.

- The indomitable lions played vigorously to defend their title.

- The Eagles of the Capricorn thrashed the Copper pullets in
their arena.

- The Matador will go to a decisive battle next week against the
Gunners

In short, using metaphor in such a way can enrich EFL students'
vocabulary, understanding of language beyond sentence level,
culture awareness as well as develop students' critical thinking and
communicative competence.

Metaphor in Teaching and Learning English Language:
Cognitive linguists and researchers have stressed the importance of
metaphorical language awareness for better understanding of EFL.
They believe that metaphorical awareness can have positive impact
on learning vocabulary, grammar, idioms, phrasal verbs, culture as
well as enhance communicative competence and critical thinking.
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Azuma (2005) discusses the mechanism of metaphor in language
learning. He argues that it possibly contributes to language learning
in the way in which it expands the networking from words to
meaning and vice versa, and enriches vocabulary, connotations, and
delves into subtle meanings hidden underneath surface meaning. For
example, using the body organs to express stronger meaning:

- The heart of the city. (down town of the city)

-The mouth of the cave. (the entrance)

- The first leg of the match. (first match between
two rival teams)
Moreover, Elham Rahmani et al (2012) in a study found the positive
impact of conceptual metaphors on learning idioms by L2 learners.
Similarly, Ada Ya-Ying (2008) in a study found that conceptual
metaphor awareness facilitates learning of phrasal verbs. likewise,
Schulte (1969) found that fourth, fifth and sixth graders preferred
realistic fiction and fanciful tales in their independent reading and
that these two genres have relatively high amounts of metaphors.
Groesbeck (1961) measured the ability of third, fourth and fifth
grade readers to transfer skills of interpretation of figurative
language and concluded that students could be taught to improve
their ability to deal with figurative language. Another study by
Fahad Al jumah (2007) aimed to compare and contrast the usage and
understanding of English and Arabic metaphors and also attempted
to address the impact of culture in metaphorical thinking. And it was
concluded that lack of the mastery of the non-literal possibilities of
the English language was highlighted as a culprit behind the
confusion encountered by Arab students in expressing themselves
metaphorically in English, as well as in understanding English
metaphors.
All in all, raising EFL students’ metaphorical awareness is
significant for better performance in L2.
Figurative language in Sudan English Language Syllabi:
English as a foreign language has been taught in Sudan since the
early days of the arrival of the British colonial power. Modern
schools and institutes have been opened to teach different subjects.
The medium of instruction has been English language except for
Arabic and Religion.
However, the Sudanese English language syllabi and educational
ladder have undergone many changes and developments since
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independence in 1956. General education was divided into two
stages; primary and secondary. Later in the 70s it was divided into
three stages primary, intermediate and secondary in which students
should complete nine academic years. This is also done alongside
Arabicization policies. The military coup of 1989 brought along
dramatic changes in the general and university education. The
educational ladder was restructured and the general education was
divided into two stages instead of three: the basic level with eight
years, instead of the previous nine years, and the secondary level
with the same three years as it used to be in the 70s and 80s. And
English courses were introduced from the fifth academic year of the
basic level with a Spine Series(1990s) which stands for Sudan
Practical Integrated National English. It was found that very few
lessons introduce figurative language and cultural information from
the target language community. English literature was cancelled and
the reading lessons disappeared from the Sudanese basic and
secondary level schools. As a result, it was observed that the
students’ overall performance deteriorated to a catastrophic
situation.

The researchers believe that taking English at university seems to be
a poor substitute for receiving a good grounding in the language at
school. So, general education syllabi designers and teachers should
give more attention to figurative language. There should be direct
and adequate lessons that raise students' awareness of the non-literal
forms of language. The situation is no better at university level. The
researchers went to three of the universities in Eastern Sudan;
Kassala, Gedaref and the Red Sea where Faculties of Education and
Arts offer English program as major specialization. It was then
observed that the courses they offer include little or almost nothing
about figurative language and culture of the target language. And
even literature courses were taught only to the finalist students. Few
poetry and drama courses introduce hints of figurative language.
Pedagogically, textbooks and prescribed courses at general and
university education should meet the demands of a more complex
and subtle literature in which more figures of speech appear with
increasing frequency. Metaphorical expression can help learners see
one thing in term of another through linking the senses of a lexical
item in one domain to its related metaphorical senses in another
domain. Thus, syllabus designers and educational practitioners
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should have a responsibility to ensure that incidental metaphorical
instruction through textbooks is not sufficient to develop learners’
fluency in the English language. Direct and adequate practice and
training on metaphorical language is indispensable in Sudanese EFL
classrooms. This is because metaphorical awareness can reinforce
not only vocabulary learning but also syntax, semantic, critical
thinking and cultural awareness.

Therefore, the researchers strongly argue that contents of English
language teaching material in Sudan must be reformed and more
space should be given to target language culture and meaning
construction based on figurative language.

Research Methodology:

Methodology:

Descriptive analytical approach is used to collect describe and
analyze the data from both primary and secondary sources. SPSS
program was used to analyze and report the results.

Students Subjects:

They subject of the study (250) both male and female
undergraduate students are drawn from Sudanese semifinalists and
finalists EFL students at three universities in eastern Sudan namely,
Kassala, Gedaref and Red Sea on the following characteristics.

University | Faculty Levels Gender Population Subjects
3d |4 | 5" | Male | Female | No. | % No. | %
Gedaref Education | 44 58 14 | 45 71 116 | 31,8% | 91 36,4%
Red Sea Arts 45 | 42 25 | 47 65 112 | 30,7% | 42 16,8%
Kassala Education | 60 42 35 |61 76 137 | 37,5% | 117 | 46,8%
Instruments:

The instrument for primary data collection is a gap filling test that
includes fifteen caption words representing different parts of speech:
nouns, verbs, adjectives, adverbs, particles and preposition. The
sentences are diversified in such a way that can allow for using the
three types of metaphors. That is to say universal, culture- specific
and genre specific metaphors. Sudanese EFL students are asked to
use each word metaphorically to complete a sentence correctly. The
test was administered to 250 Sudanese university EFL students in
three universities in eastern Sudan.

Procedures:
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The researchers went to three universities in eastern Sudan namely
Kassala, Gedaref and the red Sea. They made the necessary
arrangements and co-ordinations with English departments in the
three universities. Then they were allowed to administer an s-test
during the working hours. Worth mentioning, the professors in the
three universities co-operated greatly in the process of data
collection and classification.

Validity and Reliability of the Students Test:

Regarding validation procedures for the s-test, the researchers
consulted some professors at different Sudanese universities,
namely, Dr. Amna Badri of Ahfad university, Dr. Al Mogadam of
Khartoum university, Dr. Al Tayeb of Kassala, university, Dr. Al
Fadil Altahir of the Red Sea university and Dr. Rifaat of Gedaref
university. They raise valuable comments and modifications. They
approved the face validity confirming its design, reasonability and
workability. Also for content validity, the validators constructive
observations and modifications were considered and the test was
restructured to cover all the aspects of the research questions and
hypotheses appropriately. Accordingly, it was regarded that the
content of the test considered to be valid as they provide data
concerning use of metaphorical language. Statistically speaking, the
subjective validity value of the test is 0.7663 which equals 8754 and
that is perceived to be highly valid.

Turning to reliability, the table below shows the inter consistency
reliability of the student test regarding use of metaphorical language
based on Alpha Cronbach co-efficiency examination

Domains No, of items Alpha co-efficiency
Students' test | 15 0.6589

The reliability of the test is found to be high. It is closer to one as
Alpha Cronbach coefficient normally ranges between 0 and 1.

Analysis and Discussion of Results and Findings:

1/ Sudanese EFL students seem to face difficulties in using English
language metaphorically.

2/ Adequate and systematic training and practice on English
figurative language is expected to enhance Sudanese EFL students'
use of English language metaphorically.

Results of Students’ Test on Using English Expressions
Metaphorically:
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Domain C Levels
Test 3rd 4" 5t % Chi Sq
guestions Answers Answers Answers

True | False | True False | True | False Sig
1 50 65 35 32 40 26 49.2 | 0.080
2 61 54 36 31 50 16 56 0.006
3 16 99 26 41 19 47 74.8 | 0.001
4 19 96 17 50 20 46 76.4 | 0.084
5 18 97 28 39 31 35 68.4 | 0.000
6 31 84 27 40 20 46 68 0.169
7 16 98 19 48 22 44 76 0.023
8 37 78 37 30 43 23 53.2 ] 0.000
9 9 106 12 55 14 52 85.2 | 0.026
10 23 92 23 44 30 36 68.8 | 0.001
11 12 103 15 52 15 51 824 |0.04
12 12 103 11 56 14 52 844 |0.135
13 17 98 14 53 15 51 80.8 ]0.351
14 12 103 16 51 22 44 79.2 | 0.001
15 4 111 8 59 15 51 88.4 | 0.000

Referring to table (4.1) above, the overall performance of the
students shows that an overwhelming majority, more than 80% fail
to use the provided words metaphorically in each sentence. For
example the caption words (library — words — ladder — rock) were
given and students were asked to complete each sentence with the
suitable word correctly. In each of these sentences clear clue was
given to help students use the correct word metaphorically.
However, a great majority use the wrong word. For example, in (1)
below, (said) can generate the use of (words), and in (2) climb can
generate the use of (ladder), and in (3) (strong) can generate the use
of (rock) and finally in (4) (information) can generate the use of

(library).

1- She cuts him with her .................. she said he was foolish.
2- He climbed the............. of success.

3- My fatherisa............. he is very strong and reliable.

4- Hewasa ................ of information about the civil war in
Sudan

This poor performance shows that the students were unable to
categorize or cluster words according to related groups or classes.
This reveals students' weakness in both forms literal and non-literal.
Their mistakes reflect the need for enhancing their literal and non-
literal knowledge of English language. Intense and direct word
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association exercises can enhance student’s cognitive competence.
So, drawing students' attention to semantic mapping can be a good
answer to the problem as in the constituent structure below:

Water
Sea l [, riyer

rain

Salt drinking
ice

Similarly, the sentences below receive wrong answers in spite of the
clear clues.

1/ He works for the local ..................... of the bank.
2/The ....... of justice turn slowly.

3/Herhomewasa ..................... she was trapped inside.
4/ Horsham lost his job after a ...... argument with his boss.

Also intensive reading and writing activities that require students to
use a word literally and non-literally is another good activity. For
example, the preposition/ adverb (behind) and the nominal phrase
(new page) in the following sentences, literal and non-literal
respectively:

1/ The boy is standing behind the door. (literal)

2/ We left our disputes behind and open a new page. (non-literal)
Generally speaking, verbal metaphors are mostly explicit for the
contrast between their figurative and literal domain of reference to
which the verbs are applied. Prepositional metaphors can be
correlated with nominal which are implicit. Adjectival and adverbs
have a similarly explicit metaphorical relation to their literal referent
and can be compared with verbs rather than nominal. This means
that adverbials, adjectival and verb metaphors are assumed to be
recognized and used easier than prepositions and nominal. The
examples below illustrate the situation

1/ He can't swallow_(non-literal) these traditional ideas. / He
swallows ( literal) a piece of food.

2/ He was in (non-literal) love / He was in (literal) the classroom
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3/ He has got a sharp (non-literal) mind. / He has got a sharp
(literal) knife.

Similarly, intensive training and practice on the literal and non-
literal forms on the different parts of speech can improve students'
performance on using English language metaphorically. This trend
Is in line with Black( 2000) view that teaching the language is, at
least in part, teaching the conceptual framework of the subject and
also in line with Little More and Low ( 2006) view that figurative
thinking can help language learners workout a reasonable
approximation of unknown vocabulary as well as extend the variety
of things that they can talk about with existing vocabulary
Moreover, Tatyana (2010:4) thinks that the students of high school
and university should have their cognitive skills developed enough
to be taught to understand and treat metaphors consciously.
Following this constructive discussion on the importance of
metaphor awareness for better performance in L2, the researchers
strongly argue for conscious treatment of metaphor in Sudanese EFL
classrooms. Instructing students of how to understand metaphors can
be especially helpful for teaching and learning English phrasal
verbs, some set expressions, idioms, sayings and proverbs. This in
turn will draw the attention of students to forms of language that are
beyond the word and sentence levels.

5. conclusion

The analysis and discussion of the research hypotheses reveals that
Sudanese university EFL students in their different levels are unable
to use metaphorical expressions in English language correctly. This
weakness confirms the research hypotheses that metaphorical
language is a challenge to Sudanese university EFL students. The
culprit behind this poor performance is attributed to lack of
systematic exposure to non-literal forms of English language. Also
lack of activities and exercises on meaning construction based on
figurative language is another reason for students’ weaknesses in
using English words metaphorically. Therefore, the English
language stakeholders; syllabi designers and teachers, in Sudan
should provide teaching and learning material that goes beyond
construction of meaning literally. The material should include direct
and systematic practice and training on meaning construction non-
literally. Sudanese EFL Students should be trained to identify,
understand and use metaphor, simile, metonymy and other forms of
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figurative language and rhetoric features. This trend can give EFL
students at high school and university a good insight into the nature
of language in general and the figurative language in particular.
Students should know that metaphors are pervasive and common in
everyday language. Speakers and writers use them not only to
embellish their language but also to persuade listeners and readers to
do or not to do something.

Thus, the researchers believe that providing supporting and
conducive environment for teaching and learning language
effectively can address the problem. For instance, firstly, provide
uncrowded and well- furnished classrooms that can allow spaces for
interactive and collaborative learning; pair work, dialogues,
conversations and group discussion. Secondly, provide listening and
speaking aids such as video tapes, films and drama from target
language culture and society. Last but not least,students should be
asked to say or write down the figure of speech they hear or read and
to discuss what they understand.

6. Recommendations

Following the results and findings that reveal Sudanese EFL
students’ poor performance in using metaphorical expressions, the
researchers present the following recommendations to EFL
stakeholders; students, teachers and syllabi designers:

1. Sudanese EFL students should be aware of the figurative and
rhetoric features of English language.

2. Teachers of English language should raise EFL student’s
cognitive competence. They should draw the students’
attention to literal and non-literal forms of English language
and especially metaphorical language.

3. Syllabi designers should provide materials that can bridge the
gap between students’ literal and non-literal competence. A
multidisciplinary and interdisciplinary syllabus could help
develop EFL students' cognitive competence and knowledge
of the nature of language.
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