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MR Image Segmentation Based on Contrast Enhancement 
with Collaborative Learning 

1Yuchou Chang 
1Computer Science and Engineering Technology Department, University of Houston - Downtown, 

Houston, United States 
changy@uhd.edu 

ABSTRACT   

Magnetic resonance imaging (MRI) has been widely used on clinical applications. Due to different 
weighting strategies MRI, different weighting images have different contrast even for the same 
anatomy structure of the same subject. Since some MR brain images have low contrast, different types 
of tissues such as white matter, grey matter, and cerebrospinal fluid (CSF) are difficult to be divided 
and segmented. Image contrast needs to be enhanced for better post-processing and image analysis. 
In this paper, a two-step MR brain image segmentation technique is proposed to solve low contrast 
MR image segmentation problem. A collaborative learning based image enhancement is firstly applied 
on low contrast MR brain image. Then, spectral clustering algorithm is used for segmenting enhanced 
image. Experimental results illustrate that the proposed 2-step segmentation method is able to 
identify boundaries between tissues well, so that MR image segmentation accuracy is improved in 
compared to image segmentation without contrast enhancement and exact histogram equalization 
enhanced image segmentation. 

Keywords: MR Image Segmentation, Image Enhancement, Spectral Clustering, Histogram 
Equalization, and Collaborative Learning. 

1 Introduction  
Magnetic Resonance Imaging (MRI) [1] has become an important aided tool in the clinical medical 
analysis of brain tissue structure to analyze the visualized three-dimensional reconstruction of disease 
diagnosis and surgical treatment, because of its advantages of non-invasion, high resolution, and good 
imaging quality. Compared with other medical imaging methods, MR imaging has higher soft tissue 
resolution and approximate anatomical imaging display, which can reflect the biochemical 
characteristics of organs or tissues and is very suitable for human brain imaging. Image segmentation 
[2] is an important image analysis technology, which determines the final analysis quality. It is the 
technical process of dividing the image into regions with different features and extracting the target 
of interest. With the wide application of medical images in clinical diagnosis, image segmentation has 
played an increasingly important role in medical image analysis. It is also the prerequisite and key 
technology of medical image visualization, image fusion, pattern recognition and image guided 
surgery. It is also the basis of practical application of medical image processing system in clinic. Due to 
the complexity and diversity of medical images, no segmentation algorithm is suitable for all images. 
Brain magnetic resonance (MR) image segmentation, as the basis of brain image analysis, plays a 
guiding role in the research of brain tissue brain diseases. It is also difficult in the field of image 
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processing. Segmentation is to divide brain images into several regions with different tissues like white 
matter, grey matter, and cerebrospinal fluid (CSF). The process of obtaining the regions of interest 
mainly includes brain normal tissue segmentation and abnormal lesion segmentation. 

Image contrast [3-5] refers to the measurement of different levels of brightness between the brightest 
white and the darkest black in the light and dark regions of an image. The bigger the difference is, the 
higher the contrast is. The signal intensity of the magnetic resonance image is the result of a 
combination of T1, T2, proton density, flow, diffusion, perfusion, and other factors affecting signal 
emission in the voxel or the pixel. Compared with other medical imaging modalities, MRI has more 
parameters and more complicated design, which provide technology to improve the contrast between 
different tissues. For example, the human brain MRI is to detect the hydrogen signal of the tissue. 
Different tissues have different hydrogen contents, and can display high or low signal in different 
parameter choices, which gives a lot of choices on clinical applications. Therefore, MR image can 
provide richer information. However, since different contrast images can be produced for the same 
brain region, image segmentation is different on those different contrast images, even if the same 
segmentation method and parameters are used. High contrast MR brain image can increase 
segmentation accuracy in compared to segmentation on low contrast images. For this reason, image 
enhancement is necessary to be implemented before segmentation for obtaining accurate 
segmentation. 

Spectral clustering [6] extracts the eigenvectors by eigenvalue decomposition of the data matrix to 
realize spectral mapping from high-dimensional complex structures to low-dimensional simple 
structures, and obtains a low-dimensional embedding of the original data in the new space. Low-
dimensional embedding in the structure is more simple and obvious distribution. Compared with the 
traditional clustering algorithm, spectral clustering algorithm has obvious advantages. The algorithm 
can converge to the global optimum. In order to apply spectral clustering to the field of image 
segmentation, reduce the computational complexity and reduce the memory consumption of the 
algorithm, some methods have been studied and improved the spectral clustering algorithm. In the 
reference [7], mean shift algorithm [8] is combined with normalized cut algorithm [6] to classify the 
images by mean shift algorithm, resulting in a relatively large number of pure subclasses. Then by 
normalized cut algorithm is used for re-clustering these sub-class combination. The reference [9] 
proposed pixel sampling of the image by the Nyström method by sampling sampling pixel set and 
unsampled pixel set between weights matrix to obtain the original image weight matrix for generating 
approximation matrix, and the approximate weight matrix W to approximately replace the 
eigenvectors of the original weight matrix. Keuchel et al [10] proposed the pixel based matrix weights 
vector sampling. The matrix of the singular value decomposition is used to approximate the original 
weight matrix, and then the eigenvectors of the original weight matrix are used to approximate the 
eigenvectors of the original weight matrix. 

A novel MR brain image segmentation method is proposed in the paper. Low contrast MR brain image 
is enhanced with collaborative learning based image enhancement technique [11] at first. This image 
enhancement technique outperforms traditional image enhancement technique to make brain tissues 
contrast obviously. Then, a spectral clustering algorithm is implemented on the enhanced MR brain 
image for obtaining the segmentation results. The paper is organized as follows. The introduction and 
background of techniques are presented in the first two sections. The proposed method is given in the 
third section. Experimental result and conclusion are presented in the last two sections. 
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2 Background 
Image enhancement highlights useful information in an image according to a specific requirement. 
The purpose of image enhancement is to make the processed image more suitable for the visual 
characteristics of the human eye or for easy machine recognition. In medical imaging, remote sensing 
imaging, photography and other fields, image enhancement technology has a wide range of 
applications. At the same time, image enhancement can be used as a preprocessing algorithm for 
image processing algorithms such as object recognition, object tracking, feature matching, image 
fusion, and super-resolution reconstruction. Image enhancement improves the overall image and local 
contrast. Specifically, image enhancement algorithm not only improves the contrast of the whole 
image, but also enhances the local details of the image. Noise should be avoided during image 
enhancement. Noise in the image enhancement process is also enlarged, thus image quality is 
affected. Furthermore, enhanced image should have a good visual effect. Thus enhanced image should 
be consistent with the visual characteristics of the human eye. Image enhancement algorithm should 
have good real-time performance without obvious time delay. 

Histogram equalization (HE) algorithm is the most basic image enhancement algorithm. Its principle is 
simple and easy to implement with good real-time. The histogram equalization algorithm achieves the 
purpose of increasing the dynamic range of the image and improves the contrast of the image by 
satisfying the probability density function (PDF) of the image grayscale in the form of approximately 
uniform distribution [12-14]. There are several improved algorithms based on histogram algorithm. 
They have their own characteristics. For example, Double Histogram Equalization (BBHE) algorithm, 
which solves the problem of uneven brightness in the enhanced image local area [15]. Exact histogram 
equalization [20] considers image enhancement as an ill-posed problem and replaces classical 
histogram equalization with direct verification of human visual models. Equal area double histogram 
equalization DSIHE algorithm and the two-dimensional spatial information entropy histogram 
equalization (SEHE) algorithm make the enhanced image that has the maximum information entropy 
and solve the problem of loss of image detail information caused by histogram equalization algorithm 
[16-19]. Maximum brightness double histogram equalization (MMBEBHE) algorithm ensures the least 
mean value error between the enhanced image and the original image [17]. LMHE algorithm based on 
logarithm function mapping makes the enhanced image more in line with the human eye visual 
characteristics [18]. 

Spectral clustering algorithm can be generalized as the following steps: (1) constructing a similarity 
matrix W; (2) constructing a Laplacian matrix L according to the similarity matrix W; (3) decomposing 
L matrix and selecting eigenvectors to produce a feature space; and (4) applying K-means algorithm in 
feature space to output clustering results. The main advantages of spectral clustering algorithm only 
need the similarity matrix between data, so it is very effective for clustering sparse data. Traditional 
clustering algorithm such as K-Means is hard to achieve. In addition, due to the use of dimensionality 
reduction, the complexity in processing high-dimensional data clustering is better than the traditional 
clustering algorithm. 

Spectral clustering algorithms have the advantage of a wide range of data with different applications. 
Clustering analysis based on pixels and their features is a very feasible for image segmentation. 
Therefore, this paper attempts to apply the spectral clustering algorithm to MRI image segmentation. 
The image clustering based on spectral clustering method is studied in this paper from the 
improvement of image contrast as a preliminary step to the application in MR image segmentation, 
especially in the segmentation of multiple inhomogeneous tissues of MR brain image. Finally, the 
experimental results are given and analyzed and compared. 
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3 Proposed Method 
The proposed framework is summarized in Figure 1. It is seen that the proposed method contains two 
steps. Original MR image is fed into image enhancement by the collaborative learning based 
technology [11]. Different tissue regions of enhanced image are easy to be divided into segments. It is 
then segmented by spectral clustering algorithm for producing the final segmentation result. Image 
enhancement and segmentation are sequentially combined to form the proposed method. 

 
Figure 1. Framework of the 2-step MR image segmentation method. 

The proposed image enhancement algorithm comes from collaborative learning of knowledge 
creation community [11]. The use of collaborative learning helps determine the final gray level of each 
pixel from multiple perspectives. It does not limit the gray level of each pixel in the context of the local 
window. This section describes the strategy for setting the gray level of each pixel based on local and 
global information. Each local window of the original image is randomly sampled for local histogram 
equalization. Note that both of each local window’s center and size are randomly sampled, so that 
details of local information can be detected and identified. Integrated enhancement method refers to 
a combination of multiple image enhancers to obtain better results. The integrated model of multiple 
enhancement local windows has a more generalization ability. This is similar to learning ensemble 
method. The idea of learning ensemble is to integrate several single classifiers to determine the final 
classification by some combination of the classification results of multiple classifiers in order to 
achieve more than a single classifier performance. If a single classifier is compared to a single decision 
maker, the ensemble approach of learning is equivalent to multiple decision makers which make a 
joint decision. For training multiple models, the voting method may be used for the classification 
problem. The category with the largest number of votes may be selected as the final classification. For 
the regression problem, the mean value may be used as the final result. In this image enhancement 
technique, final grey values of pixels are calculated by averaging the mean values of multiple local 
enhanced window images. MR image are enhanced by this algorithm to differentiate tissue regions 
obviously. More details of the collaborative learning based image enhancement can be seen in the 
reference [11]. 

After MR image is enhanced, a spectral clustering algorithm is applied on enhanced image for 
segmentation, as shown in Figure 1. For the enhanced MR image IE, all pixel values are given by 𝑃𝑃 =
{𝑝𝑝1,𝑝𝑝2, … ,𝑝𝑝𝑛𝑛} , which is divided into C classes corresponding to C homogeneous regions in final 
segmentation result. A similarity matrix is calculated as 

𝐴𝐴𝑖𝑖𝑖𝑖 = �𝑒𝑒
−𝑑𝑑2�𝑝𝑝𝑖𝑖·𝑝𝑝𝑗𝑗� 𝜎𝜎2⁄ , 𝑖𝑖 ≠ 𝑗𝑗

0                      , 𝑖𝑖 = 𝑗𝑗 
                                                               (1) 
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, where 𝑑𝑑�𝑝𝑝𝑖𝑖 · 𝑝𝑝𝑖𝑖�  represents distance between two pixels and 𝜎𝜎  is a scale parameter. Then, a 
Laplacian matrix is constructed by 

𝐿𝐿 = 𝐷𝐷−1 2⁄ 𝐴𝐴𝐷𝐷−1 2⁄                                                                       (2) 

, where D is a diagonal matrix with 𝐷𝐷𝑖𝑖𝑖𝑖 ∑ 𝐴𝐴𝑖𝑖𝑖𝑖𝑛𝑛
𝑖𝑖=1 . The C largest eigenvalues of the Laplacian matrix L. 

These C largest eigenvalues are corresponding to 𝜆𝜆1 ≥ 𝜆𝜆2 ≥ ⋯ ≥ 𝜆𝜆𝐶𝐶. The corresponding eigenvectors 
𝑥𝑥1,𝑥𝑥2, … , 𝑥𝑥𝐶𝐶  are used to build a matrix 𝑋𝑋 = [𝑥𝑥1,𝑥𝑥2, … , 𝑥𝑥𝐶𝐶]. Each row of the matrix X is normalized as 
follows. 

𝑌𝑌𝑖𝑖𝑖𝑖 = 𝑋𝑋𝑖𝑖𝑖𝑖 �∑ 𝑥𝑥𝑖𝑖𝑖𝑖2𝑖𝑖 �1 2⁄⁄                                                                    (3) 

Each row of the matrix Y is considered as a data point. The k-means clustering is applied data points 
𝑦𝑦1,𝑦𝑦2, … ,𝑦𝑦𝐶𝐶  to obtain the final C homogeneous regions of final segmentation result. 

If the final clustering dimension is very high, the spectral clustering will not run at the very best speed 
and the final clustering result will not be good due to the insufficient dimensionality reduction. In 
addition, the clustering effect depends on the similarity matrix, and the final clustering results 
obtained by different similarity matrix may be very different in the final segmentation result. 

4 Experimental Results 
Two MR brain images are used for performance evaluation. Both MR images are fully sampled and 
reconstructed by fast Fourier transform. The first brain image is T1 weighted as shown in Figure 2. 
Contrast between tissues of white matter, grey matter, and CSF is low in the T1 weighted brain image. 
Spectral clustering algorithm is applied on original MR brain image with low contrast. It is seen that 
boundaries between white matter and grey matter cannot be identified, so that both tissues are not 
able to be separated and segmented. Both of exact histogram equalization based image enhancement 
and the collaborative learning based image enhancement have been used for enhancing original T1 
weighted MR brain image. Contrast is enhanced among white matter, grey matter, and CSF tissues. 
The collaborative learning based image enhancement has better performance than exact histogram 
equalization [20] enhanced image. After segmentation of spectral clustering, exact histogram 
equalization enhanced image cannot be segmented accurately at the bottom of the image. It is seen 
that contrast between white matter and grey matter is low. Therefore, right boundaries is difficult to 
be identified and segmentation is inaccurate. On the other hand, segmentation on collaborative 
learning enhanced image is more accurate than segmentations of original image and exact histogram 
equalization enhanced image. 

 
Figure 2. Three images on the first row presents T1 weighted MR brain image (left) with exact histogram 

equalization based image enhancement (middle) and collaborative learning based image enhancement 
(right). Spectral clustering based image segmentation is applied on three images of the first row. T1 

weighted MR brain image segmentation (left), exact histogram equalization enhanced image. 
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The second brain image is T12 weighted as shown in Figure 3. Contrast between tissues of white 
matter, grey matter, and CSF is also low in the T2 weighted brain image. Spectral clustering algorithm 
is applied on original MR brain image with low contrast. It is seen that boundaries between white 
matter and grey matter is hard to be identified, so that both tissues are not separated and segmented 
accurately. Both of exact histogram equalization based image enhancement and the collaborative 
learning based image enhancement have been used for enhancing original T2 weighted MR brain 
image. Contrast is enhanced among white matter, grey matter, and CSF tissues. The collaborative 
learning based image enhancement has also better performance than exact histogram equalization 
enhanced image. After segmentation of spectral clustering, exact histogram equalization enhanced 
image cannot be segmented accurately, which is similar to T1 weighted image. It is seen that contrast 
between white matter and grey matter is low. Therefore, right boundaries is difficult to be identified 
and segmentation is inaccurate. However, segmentation on collaborative learning enhanced image is 
more accurate than segmentations of original image and exact histogram equalization enhanced 
image. 

 

Figure 3. Three images on the first row presents T2 weighted MR brain image (left) with exact histogram 
equalization based image enhancement (middle) and collaborative learning based image enhancement 

(right). Spectral clustering based image segmentation is applied on three images of the first row. T1 
weighted MR brain image segmentation (left), exact histogram equalization enhanced image segmentation 
(middle), and the collaborative learning enhanced image segmentation (right) are presented on the second 

row. 

In spectral clustering image segmentation algorithm, the construction of similarity matrix is the key to 
the proposed segmentation method. The similarity matrix affects the segmentation result directly. 
However, if the parameters involved in the construction of similarity matrix are not defined properly, 
inaccurate segmentation results may be produced. Massive data operations leading to the problem of 
low segmentation efficiency remains to be further resolved. 

5 Conclusion 
In summary, a MR image segmentation method is proposed in the paper. Since MR image contrast is 
determined by multiple factors during imaging process, low contrast image usually causes inaccurate 
segmentation result. The proposed method is composed of two steps: preliminary image 
enhancement and spectral clustering of different types of tissues. Enhanced image based 
segmentation achieve higher accuracy in compared to segmentation without pixel value 
enhancement. Experimental results of several MR images illustrate that the proposed segmentation 
method is able to divide inhomogeneous tissue regions accurately. 
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ABSTRACT   

Besides learning and working individually, normally people also interact in a group.  A teacher or 
manager will divide and put several persons in groups, and mostly the group arrangement will be 
organized according to some classifications. This is quite different when people are dealing with a 
specific game or quiz. The participants will be asked to choose their own group or question in random 
order. Using the basic concept of digital system and electronic workbench 5.12 software, a logic circuit 
could be designed to build a circuit simulation consists of register and encoder which can be used to 
choose a group or a question randomly. The methods being used are study literature, analysis, design, 
and simulation. The result shows a desired output, a logic circuit for choosing a group or a question 
can be built using register and encoder logic components. Once a group or a question has been chosen, 
it cannot be chosen and displayed again. 

Keywords: Choosing a Group; Choosing a Question; Logic Circuit Simulation; Register; Decoder. 

1 Introduction  
People sometimes do social interactions in daily works or learning.  Generally the most fun interactions 
are quiz and game. When people are dealing with a specific game or quiz, they will be asked to choose 
their own group or question in a random order. Developing the basic concept of digital system we 
have learned and applying electronic workbench 5.12 software, we can try to build a simple and fun 
logic circuit simulation consists of main components: register and encoder, which can be used to 
choose a group or a question randomly. Once a group or a question has been chosen, it cannot be 
chosen and displayed again. 

2 Methods 
Learning from several methodologies from [8], the methodology being used for this research mainly 
to understand the basic concept and combine the functions of shift register and encoder, to derive a 
new and simple form of designing a counter. 

3 Basic Theories 

3.1 Synchronous Counter 
Synchronous Counter is a type of sequential logic circuit functions for counting binary information, 
which clock input of all the flip-flop components are connected together and triggered by the input 
pulses. Thus, all the flip-flops would change state simultaneously, in parallel [1,2,6,7]. The number of 
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bit depends on number of flip-flop being used. For example, in Figure 1, to have a design output values 
in 3-bit length, the number of flip-flop that we used is 3 (three) also. The bit-sequences are given in 
Table 1. 

 

Figure 1.  3-bit synchronous counter 

Table 1.  The bit sequence of 3-bit synchronous counter 

FF2 FF1 FF0 
0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

3.2 Shift Register 
Shift register is another type of sequential logic circuit, mainly for storing digital data. They are a group 
of flip-flops, usually D-FF, connected in a loop so that the output from one flip-flop becomes the input 
of the next flip-flop, and so on [1,2,5]. All the flip-flops are driven by a common clock, and all are set 
or reset simultaneously. This is shown in Figure 2. 

 

Figure 2.  Right shift register 

3.3 Encoder 
Encoder is a type of combinational logic circuit, mostly used in data encoding. The design for encoder 
comes from logic gate circuits. It has an input of 2nlines and output n lines as being referred in [1,2,3,4]. 

 

Figure 3.  Encoder 8-to-3 
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A simple form of low-active encoder is shown in Figure 3. The outputs will activate a binary number 
combination based on the active input and priority. To understand how a priority encoder works, there 
is a characteristic table being given in Table 2. If logic 1 is given to more than one input of priority 
encoder, the output will read the highest input level, and transfer it as a combination of output. 

Table 2.  Tuth table of a priority encoder 

INPUTS OUTPUTS 

D0 D1 D2 D3 A B 

1 0 0 0 0 0 

0 1 0 0 0 1 

0 0 1 0 1 0 

0 0 0 1 1 1 

x 1 0 0 0 1 

x x 1 0 1 0 

x x x 1 1 1 

 
4 Analysis and Design 

4.1 Analysis  
A right shift register has a very simple form like the circuit diagram in Figure 2. It functions a serial 
input. The binary input will come from the left side, and shifted to the right. Every clock cycle will shift 
one bit to the right. We can add as many flip-flops as we need, according to our design, as explained 
in [2,3,5]. What will happen if we try to modify the right shift register circuit by adding an XNOR gate? 
With this circuit connection, the LED light will light one by one each cycle: 100, 010, 001, 100, … etc. 
The related logic circuit is shown in Figure 4. 

Table 3.  Tuth table of an xnor gate 

INPUTS OUTPUT 
A B Y 
0 0 1 
0 1 0 
1 0 0 
1 1 1 

 

 

Figure 4.  Right shift register with an xnor gate 

At an initial condition, the outputs of all Flip-flops are 0s and will turn into 1s if the inputs are 1s. From 
the circuit we can see that Q1=0 and Q2=0, being an input for XNOR Gate. The output of Xnor gate will 
give logic 1, so input D will become 1. The next clock cycle will set the output of Q1=1, and followed by 
Q2=1 again in the next cyle. When Q1 was changing into 1s, Xnor gate will give an output of 0s, turn D 



 
Lianly Rompis; A Logic Circuit Simulation for Choosing a Group or a Question using Register and Encoder. 
Advances in Image and Video Processing, Volume 6 No 1, February (2018); pp: 13-17 

 

URL: http://dx.doi.org/10.14738/aivp.61.4156                   16 
 
 

into 0s once again. The next cycle will give an output of Q1=0, and so on. These happen continuously 
and build a same loop of function.  

4.2 Design  
In my research, the output of right shift register is connected as an input for encoder to build a 
synchronous counter 1-3, as shown in figure 5. 

 
Figure 5.  Synchronous counter with shift register and encoder 

Each output of D FFs is connected to the correspond number in encoder. The output will display 1 to 
3 continuously. 

To choose a group or number, we must use a switch. Once a group or a question has been chosen, it 
cannot be chosen and displayed again, so we will need a component to lock the number being chosen 
so it will not display again in the counter output. In here an R-S latch has been used for that function, 
and a D latch is used to display the picked up group or question.  

                     

(a)                                                                (b) 

Figure 6.  (a) Switch and (b) D-latch 

5 Simulation 
Now we can try to connect all the logic parts and integrate them together to build the logic circuit for 
a quiz or a game. From the simulations using software Electronic Workbench 5.12, the circuit works 
well and gives the right output. The synchronous counter displays a number between 1 to 3.  A 
participant needs to push the button switch to pick up a group or question from the counter. When 
the switch already selects the number, the counter will start to count again without the number 
already chosen or displayed. Now it is the next participant turn to push the button switch and select 
from the rest of numbers. In this simulation, I used a 1 Hz clock in order to be able to follow the counter 
display.  

 

Figure 7.  First Simulation shows that group/question 1 is being chosen from loop counter (1 to 3) 
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Figure 8.  Second Simulation shows that group/question 2 is being chosen from loop counter (2 and 3) 

 

Figure 9.  Third Simulation shows that the only option left is being chosen: group/question 3 

6 Conclusion 
Using Register and Encoder, we can build a logic circuit simulation for choosing a group or a question. 
Uniquely, once a group or a question being selected by a participant, it cannot be selected or displayed 
anymore by other participants. That is why it will be fun to use this simulation for a game or a quiz. 
The logic circuit simulation only used a low frequency clock so we could see the changes shown by the 
counter. It must be upgraded into a high frequency clock so participants cannot see the numbers and 
randomly can select one of them. For this purpose, a simple modification shall be made to synchronize 
the counter and the button. Hopefully this research outcome will be useful for learning digital system 
in the future. 
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ABSTRACT 

Competence to reduce of premenstrual syndrome must be have each student, so physically and 
psychologically able to do activities Tridharma Colleges well. One of the efforts that can reduce of 
premenstrual syndrome is doing muscles strengthening of core stability and lower extremity.  The 
purpose of the research to prove that participatory management model of muscles strengthening of 
core stability and lower extremity can reduce of premenstrual syndrome for  students of Cilacap 
Graha-Mandiri Midwifery Academy, in Central Java. The research used was pre-experimental 
quantitative research  design with form of One-Group Pretest-Postest Design. The results of t-test of 
significance of the score obtained related 0.000 <  0.05, or tcount = 16.741 > ttable α 0.05, df 34 = 2.031; 
therefore H0 is rejected and Ha is accepted. It’s meaning Participatory management model of muscles 
strengthening of core stability and lower extremity can reduce of premenstrual syndrome for  students 
of Cilacap Graha-Mandiri Midwifery Academy, in Central Java. Conclusion,  participatory management 
model of muscles strengthening of core stability and lower extremity can reduce of premenstrual 
syndrome for  students of Cilacap Graha-Mandiri Midwifery Academy, in Central Java. 

Keywords: Core Stability; Lower Extremity; Muscles Strengthening; Participatory Management Model; 
Premenstrual Syndrome. 

1 Introduction 
Premenstrual syndrome are symptomes felt by a women on one or two weeks ahead of a major impact 
on menstrual function of physical and social functions like breast discomfort, abdominal pain, bloating, 
headache, fatique, depression, anger, and anxiety [1]. Menstruation is an indicator of sexual maturity 
in young women, therefore required an effort reduce the accompanying syndrome. Mentruation is a 
natural process associated with cycle reproductive in women and young women. This is not a desease, 
but if management is not done appropriately will produce health problems relating to the social, 
cultural and religious practices. Pain during menstrual periods (dysmenorrhea) often accompanies 
medically in explanation. Study in New Zealand that at the time of the menstrual pain reported 53 %  
occur in women aged 16-54 with 12 % reported pain which  requires absence from school or work[2].  

Formulation of the problem in this research is: What is the participatory management model of muscle 
strengthening  of core stability and lower extremity can reduce of premenstrual syndrome  for  
students of Cilacap Graha Mandiri Midwifery Academy, in Central Java? Meaning of muscles 
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strengthening to produce a high muscle endurance  in performing  the activity and is resistant to 
fatique. This can be achieved with the use oxygen. Slow-twitch muscle fibers assotiated with aerobic 
work, small power and survive  in the long term, resistance to fatique. Aerobic exercise is conducted 
in the presence of oxygen at the intensity of the submaximal during a specific time period. 

Research with the title The relationship  between excercise and premenstrual syndrome, obtained 
results that regular physical exercise and sustainability can be made effective in preventing 
premenstrual syndrome [3]. Research with the title Effect of home based stretching exercise and 
menstrual care on primary dysmenorrhea and premenstruai symptome among adolescent girls, it was 
concluded that the use of stretching exercises combined with reguler menstrual treatment will be 
effective to reduce the intensity of the pain and dysmenorrhea on premenstrual symptome [4]. 
Research with title Effect of yoga exercise on premenstrual symptome among female in  Taiwan, it 
was concluded  the participation of women employees in the form of yoga exercise intervention 
reported that yoga exercise can reduce premenstrual syndrome and can improve the health of women 
employees [5]. Research in a summary  of his research explains that stregthening the core has a strong 
theory base to prevention of low back pain, as shown by the clinic users widely. Studies have shown 
that this program can help decrease pain and improve function in patients with disorders of the low 
back pain [6]. That core stability providing some advantage against the musculoskeletal system, so the 
finesse and the maintenance of core stability became a major concern for physical therapist, athletic 
trainers, and musculoskeletal reseachers. Core stability is the ability of the lumbo-pelvic hip complex 
to prevent buckling and refund the balance after disturbance. The existence of a clear relationship 
between the activity of the muscles of the trunk and the lower extremity movement [7]. 

A good core stability is the use of the right muscles at the right time at the right intensity to control 
trunk appropriately for movement of the body, the upper extremity and the lower extremity. The 
muscles of the body consist of stabiliser (local muscles) and movement (global muscles). The deep 
stabilising muscles form as muscular cylinder to support of the spine and the pelvis. The main deep 
stabilising muscles are the transversus abdominis, pelvic floor, multifidus and diaphragm. The deep 
stabiliser muscles work together as a unit to hold of the trunk  stable. While global muscles for move 
of the body, the upper extremity and the lower extremity. 

Every student in the process of participatory management model for muscles strengthening of the 
core stability and lower extremity must be active involvement since the planning, organizing and 
coordinating, and evaluating. Participatory management is the process of subordinate partisipation 
(as members) in taking decisions together wit the superiors in an organization. The decisions taken in 
the participatory management better  than the decisions taken individually,  because in the 
participatory management can make decisions that can be widely accepted [8]. Research results the 
importance of understanding the participatory management in creating job satisfaction for employees 
of the public administration. In summary of this research, that prticipatory management can increse 
job satisfaction for the employees of the public administration [9]. Human resources development is 
framework to develop skills, knowledge, learning new theory, and concept of the new behavior [10]. 
To achieve the goal that has been set in the  participatory management, then needed a proper 
management through planning, organizing, coordinating, and controlling. The principle of 
participatory management are: (1) based on trained, used to find the way out this needs; (2) used to 
impart new knowledge, new skills and also to build their awarness;  (3) responsible for their learning, 
because participation in the entire process of training appreciated. 
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2 Research Methods 
The research method used was pre-experimental quantitative research design with a form of One-
Group Pretest-Postest Design. It is sait pre-experimental design, because there is still external 
variables that effect on the formation of the dependent variable. So the results of experiments in the 
form of the dependent variable is not solely affected by the independent variable, due to the absence  
of control variables and samples were not selected at random [11]. The population of this research is 
the whole of students (35 student) on 2017 at Cilacap Graha-Mandiri Midwifery Academy, in Central 
Java. So this reseach is not taking samples but use the whole population. 

 
 
 
 O1: Pretest values (before muscles strengthening) 

 O2: Postest values (after muscles strengthening)  

 The instruments used to data collection is an instrument of assesment of physical and psychologocal 
state of the premenstrual syndrome before and after muscle trengthening of core stability and lower 
exttremity. Instrument in the form of Likertz scale, by score 5 when the answer is very fit, by score 4  
if the answer is match, by score 3 if the answer is less appropriate, by score 2 when the answer is not 
appropriate, and by score 1 when answer is not very appropriate. The instrument has been validity 
and reliability test.  The validity test using internal validity by use the analysis of grain, that correlate 
to the score of each grain with a total score. The grain has positive correlation with total score as well 
as a high correlation,  suggesting that these grains have  a high validity. The requirement set a valid 
value when the correlation score grains with a total score r = 0.3; grain which have r less than 0.3 is 
declared invalid, so it can’t be used to data collection [12]. Test the reliability of the instrumen is 
carried out by internal consistency, Cronbach’s Alpha. The instrument has  reliable when score 
Cronbach’s Alpha greater than 0.60 [12].  

The data collection is the primary data collection techniques, with using questionaries. A questionaire 
given to the respondents to conducts  an assesment of physical and psychological changes leading up 
to menstruation. The questionaire is given twice, i.e prior to the strengthening of the muscle of the 
core stability and lower extremity. After doing muscle strengthening for five weeks conducted an 
assesment against for premenstrual syndrome. 

Two different test sample data interval, needed normality data with the Chi Squared, with SPSS 
computing. The value of the Chi Square count compared to the Chi Squared table. When the price of 
the Chi Squared count less than or equel to (≤) Chi Squared table, this data  is normal distrution, and  
when  the Chi Squared count larger (>) Chi Squared table, this data  is not normal distrution. 
Comparisons of two samples related data assesment of premenstrual syndrome before and after 
muscles strengthening of core stability and lower extremity, was done with technique Paired Sample 
t-test. 

3 Results and Discussion 
Validity and reliability test of data collection instruments of premenstrual syndrome is as follows. 
Instrument for respondent in 31 young women who are not included in this research respondent. The 
entire item instruments meets the requirements of test validity with this score  (Pearson Correlation)  
≥ 0.3. Reliability test obtained score Cronbach's Alpha of 0.726. This means that the whole matter of 

O1 X O2 
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items declared valid and reliable to be used for data collection of premenstrual syndrome for stuudent 
of Cilacap Graha-Mandiri Midwifery Academy, in Central Java. 

Results of the data assesment of premenstrual syndrome before and after muscles strengthening of 
core stability and lower exteremity by participatory management model for 35 student at Cilacap 
Graha-Mandiri Midwifery Academy,  in Central Java as follow. Test normality data of premenstrual 
syndrome before muscles strengthening obtained a score of Chi-square count = 7.686 < Chi-square 
table with α 0.05 df 5 = 11.070; this means that the data is normal distribution.  Test normality data 
of premenstrual syndrome after muscles strengthening obtained a score of Chi-square count = 9.114 
< Chi-square table with α 0.05 df 7 = 14.067; this means that the data is normal distribution.  

The results of t-test of related, that participatory management model of muscles strengthening of core 
stability and lower extremity obtained score significance 0.000 < 0.05, or tcount  (= 16.714)  > ttable α 0.05 
with df  34 ( = 2.031); therefore H0 is rejected and Ha is accepted. That meaning participatory 
management model of muscles strengthening of core stability and lower extremity can reduce of 
premenstrual syndrome for students at Cilacap Graha-Mandiri Midwifery Academy, in Central Java. 

Table: Paired Samples Test 

 Paired Differences  
95% Confidence Interval of 

the Difference 
 

Lower Upper t df Sig. (2-tailed) 
Pair 1  
Before–After Strengthening 

Exercises 
(Participatory 

Management Model) 

3.71441 4.74273 16.714 34 .000 

 
Competence to reduce of premenstrual syndrome should be owned each student at  Cilacap Graha-
Mandiri Midwifery Academy, in Central Java. So, students have   high productivity and high quality  in 
implementation of college tridharma. Participatory management model of muscles strengthening is 
the process of muscles reinforcement with the active participation of students since in the planning, 
organizing, actuating, and controlling by self-evaluation. Participatory management model of muscles 
strengthening is the process of reinforcement the muscle with participants participation actively, since 
planning, organizing, actuating, and controlling  through self-evaluation. The  principles of 
participatory training is centered on the participants, used to impart new knowledge and skills, and is 
responsible for the results of their studies [10]. Each participant be active, have a high motivation and 
commitment to drive itself into the leaners who are responsible for the results of their studies, so as 
to achive the prescribed competence.  This in in line with the results of reseach conducted [8,9], 
participatory management that can make decisions and that can be widely accepted  and can be 
increase job satisfaction. 

“Pain is an unpleasant sensory and emotional experience.  State is frequently associated with tissue 
damage or potential tissue damage, although pain can be experienced independently of tissue 
damage [13]”.  Muscles strengthening of core stability will have impact on high durabilty in 
maintaining postural control, so that it is able to control the gestures and motion control of upper and 
lower extremity well. Postural muscle contraction (core stability) that are synergically with contraction 
of  lower muscle extremity will help the circulatory system of blood veins of the lower extremity, 
abdominal and pelvic cavum into the heart circulation. The circulation of blood (venous) means 
transportation of the remains of the metabolism and the rest of inflamation such as menstruation that 
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occurs at the endometrium (uterus) to be transported went into circulation the veins leading to the 
heart of the well. Instead, the organ of the abdominal cavum and pelvic cavum (including uterus) will 
gain arterial blood circulation to get the needed metabolic materials needs. The state thus means the 
pain that accompanies menstruation will be reduced.   

The results of such as reseach are in  line and strengthen the results of reseach that has been done by 
the following reseachers. (1)  the relationship between exercise and premensrual syndrome, obtained 
results tha regular physicsl exercise and sustainability can be made effective in preventing 
premenstrual syndrome [3].  (2) research with titleEffect of home based stretyching exercise and 
menstrual care on primary dysmenorrhea and premenstrual synptomes among adolescent gilrs, in 
their conclusion that  the use of stretching exercises that combined  with regular menstrual treatment  
will be  effective to reduce the intensity of the pain and dysmenorrhea on premenstrual symptoms 
[4]. (3) reseach with title Effect of yoga exercise on premenstrual symptoms among female employees 
in Taiwan. In conclusion, the participation of women employees in the form of yoga exercise 
intervention reported that yoga exercise can reduce premenstrual syndrome and an improve the 
health of women employees [5]. (4) In summary of their research explain that strengthening the core 
has a strong base of theory in reinforcement and prevention of low back pain, as well as on suffering 
musculoskeletal as shown by the clinic users of widely. Stidies have shown that this program can help 
decrease pain an improve function in patients with disorders of  the low back pain [6]. (5) explain that 
core stability providing some advantage against the musculoskeletal system, so the finess and the 
maintenance of core stability became a major concern for physical therapist, athletic trainers, and 
musculoskeletal researchers. Core stability is the ability of the lumbo-pelvic hip complex to the 
prevent buckling and refund the balance after disturbance. The existence of the trunk and the lower 
extremity movement. The drop in the core stability can be as predisposing the onset of trauma on the 
lower extremity [7]. 

 
4 Conclusion 

Based on the results and analysis of the data, it can be concluded that participatory management 
model of muscles strengthening of core stability and lower extremity can reduce of premenstrual 
syndrome for students on 2017 at Cilacap Graha-Mandiri Midwifery Academy, in Cntral Java.  

The implication, the student has competence reduce to premenstrual syndrome will use the physical 
capacity and capability in carrying out its current status tridharma colleges so that it will have superior 
quality productivity. 

Recomendation, for Cilacap Graha-Mandiri Midwifery Academy, Central Java, through the study 
program to implementation of the participatory management model of muscles strengthening of core 
stability and lower exttremity for all of the students, so each of student have high quality in 
implementation of tridharma colleges.  
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ABSTRACT   

Besides learning and working individually, normally people also interact in a group.  A teacher or 
manager will divide and put several persons in groups, and mostly the group arrangement will be 
organized according to some classifications. This is quite different when people are dealing with a 
specific game or quiz. The participants will be asked to choose their own group or question in random 
order. Using the basic concept of digital system and electronic workbench 5.12 software, a logic circuit 
could be designed to build a circuit simulation consists of register and encoder which can be used to 
choose a group or a question randomly. The methods being used are study literature, analysis, design, 
and simulation. The result shows a desired output, a logic circuit for choosing a group or a question 
can be built using register and encoder logic components. Once a group or a question has been chosen, 
it cannot be chosen and displayed again. 

Keywords: Choosing a Group; Choosing a Question; Logic Circuit Simulation; Register; Decoder. 

1 Introduction  
People sometimes do social interactions in daily works or learning.  Generally the most fun interactions 
are quiz and game. When people are dealing with a specific game or quiz, they will be asked to choose 
their own group or question in a random order. Developing the basic concept of digital system we 
have learned and applying electronic workbench 5.12 software, we can try to build a simple and fun 
logic circuit simulation consists of main components: register and encoder, which can be used to 
choose a group or a question randomly. Once a group or a question has been chosen, it cannot be 
chosen and displayed again. 

2 Methods 
Learning from several methodologies from [8], the methodology being used for this research mainly 
to understand the basic concept and combine the functions of shift register and encoder, to derive a 
new and simple form of designing a counter. 
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3 Basic Theories 

3.1 Synchronous Counter 
Synchronous Counter is a type of sequential logic circuit functions for counting binary information, 
which clock input of all the flip-flop components are connected together and triggered by the input 
pulses. Thus, all the flip-flops would change state simultaneously, in parallel [1,2,6,7]. The number of 
bit depends on number of flip-flop being used. For example, in Figure 1, to have a design output values 
in 3-bit length, the number of flip-flop that we used is 3 (three) also. The bit-sequences are given in 
Table 1. 

 

Figure 1. 3-bit synchronous counter 

Table 1.  The bit sequence of 3-bit synchronous counter 

FF2 FF1 FF0 
0 0 0 
0 0 1 
0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

3.2 Shift Register 
Shift register is another type of sequential logic circuit, mainly for storing digital data. They are a group 
of flip-flops, usually D-FF, connected in a loop so that the output from one flip-flop becomes the input 
of the next flip-flop, and so on [1,2,5]. All the flip-flops are driven by a common clock, and all are set 
or reset simultaneously. This is shown in Figure 2. 

 
Figure 2.  Right shift register 

3.3 Encoder 
Encoder is a type of combinational logic circuit, mostly used in data encoding. The design for encoder 
comes from logic gate circuits. It has an input of 2nlines and output n lines as being referred in 
[1,2,3,4]. 
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Figure 3.  Encoder 8-to-3 

A simple form of low-active encoder is shown in Figure 3. The outputs will activate a binary number 
combination based on the active input and priority. To understand how a priority encoder works, there 
is a characteristic table being given in Table 2. If logic 1 is given to more than one input of priority 
encoder, the output will read the highest input level, and transfer it as a combination of output. 

Table 2.  Tuth table of a priority encoder 

INPUTS OUTPUTS 
D0 D1 D2 D3 A B 
1 0 0 0 0 0 
0 1 0 0 0 1 
0 0 1 0 1 0 
0 0 0 1 1 1 
x 1 0 0 0 1 
x x 1 0 1 0 
x x x 1 1 1 

 
4 Analysis and Design 

4.1 Analysis  
A right shift register has a very simple form like the circuit diagram in Figure 2. It functions a serial 
input. The binary input will come from the left side, and shifted to the right. Every clock cycle will shift 
one bit to the right. We can add as many flip-flops as we need, according to our design, as explained 
in [2,3,5]. What will happen if we try to modify the right shift register circuit by adding an XNOR gate? 
With this circuit connection, the LED light will light one by one each cycle: 100, 010, 001, 100, … etc. 
The related logic circuit is shown in Figure 4. 

Table 3.  Tuth table of an xnor gate 

INPUTS OUTPUT 
A B Y 
0 0 1 
0 1 0 
1 0 0 
1 1 1 
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Figure 4.  Right shift register with an xnor gate 

At an initial condition, the outputs of all Flip-flops are 0s and will turn into 1s if the inputs are 1s. From 
the circuit we can see that Q1=0 and Q2=0, being an input for XNOR Gate. The output of Xnor gate will 
give logic 1, so input D will become 1. The next clock cycle will set the output of Q1=1, and followed by 
Q2=1 again in the next cyle. When Q1 was changing into 1s, Xnor gate will give an output of 0s, turn D 
into 0s once again. The next cycle will give an output of Q1=0, and so on. These happen continuously 
and build a same loop of function.  

4.2 Design  
In my research, the output of right shift register is connected as an input for encoder to build a 
synchronous counter 1-3, as shown in figure 5. 

 
Figure 5.  Synchronous counter with shift register and encoder 

 

Each output of D FFs is connected to the correspond number in encoder. The output will display 1 to 
3 continuously. 

To choose a group or number, we must use a switch. Once a group or a question has been chosen, it 
cannot be chosen and displayed again, so we will need a component to lock the number being chosen 
so it will not display again in the counter output. In here an R-S latch has been used for that function, 
and a D latch is used to display the picked up group or question.  

 

                     

(b)                                                                (b) 
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Figure 6.  (a) Switch and (b) D-latch 

5 Simulation 
 
Now we can try to connect all the logic parts and integrate them together to build the logic circuit for 
a quiz or a game. From the simulations using software Electronic Workbench 5.12, the circuit works 
well and gives the right output. The synchronous counter displays a number between 1 to 3.  A 
participant needs to push the button switch to pick up a group or question from the counter. When 
the switch already selects the number, the counter will start to count again without the number 
already chosen or displayed. Now it is the next participant turn to push the button switch and select 
from the rest of numbers. In this simulation, I used a 1 Hz clock in order to be able to follow the counter 
display.  

 

Figure 7.  First Simulation shows that group/question 1 is being chosen from loop counter (1 to 3) 

 

Figure 8.  Second Simulation shows that group/question 2 is being chosen from loop counter (2 and 3) 

 

Figure 9.  Third Simulation shows that the only option left is being chosen: group/question 3 
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6 Conclusion 
Using Register and Encoder, we can build a logic circuit simulation for choosing a group or a question. 
Uniquely, once a group or a question being selected by a participant, it cannot be selected or displayed 
anymore by other participants. That is why it will be fun to use this simulation for a game or a quiz. 
The logic circuit simulation only used a low frequency clock so we could see the changes shown by the 
counter. It must be upgraded into a high frequency clock so participants cannot see the numbers and 
randomly can select one of them. For this purpose, a simple modification shall be made to synchronize 
the counter and the button. Hopefully this research outcome will be useful for learning digital system 
in the future. 
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ABSTRACT 

Competence to reduce of premenstrual syndrome must be have each student, so physically and 
psychologically able to do activities Tridharma Colleges well. One of the efforts that can reduce of 
premenstrual syndrome is doing muscles strengthening of core stability and lower extremity.  The 
purpose of the research to prove that participatory management model of muscles strengthening of 
core stability and lower extremity can reduce of premenstrual syndrome for  students of Cilacap 
Graha-Mandiri Midwifery Academy, in Central Java. The research used was pre-experimental 
quantitative research  design with form of One-Group Pretest-Postest Design. The results of t-test of 
significance of the score obtained related 0.000 <  0.05, or tcount = 16.741 > ttable α 0.05, df 34 = 2.031; 
therefore H0 is rejected and Ha is accepted. It’s meaning Participatory management model of muscles 
strengthening of core stability and lower extremity can reduce of premenstrual syndrome for  students 
of Cilacap Graha-Mandiri Midwifery Academy, in Central Java. Conclusion,  participatory management 
model of muscles strengthening of core stability and lower extremity can reduce of premenstrual 
syndrome for  students of Cilacap Graha-Mandiri Midwifery Academy, in Central Java. 

Keywords: Core Stability; Lower Extremity; Muscles Strengthening; Participatory Management Model; 
Premenstrual Syndrome. 

1 Introduction 
Premenstrual syndrome are symptomes felt by a women on one or two weeks ahead of a major impact 
on menstrual function of physical and social functions like breast discomfort, abdominal pain, bloating, 
headache, fatique, depression, anger, and anxiety [1]. Menstruation is an indicator of sexual maturity 
in young women, therefore required an effort reduce the accompanying syndrome. Mentruation is a 
natural process associated with cycle reproductive in women and young women. This is not a desease, 
but if management is not done appropriately will produce health problems relating to the social, 
cultural and religious practices. Pain during menstrual periods (dysmenorrhea) often accompanies 
medically in explanation. Study in New Zealand that at the time of the menstrual pain reported 53 %  
occur in women aged 16-54 with 12 % reported pain which  requires absence from school or work[2].  

Formulation of the problem in this research is: What is the participatory management model of muscle 
strengthening  of core stability and lower extremity can reduce of premenstrual syndrome  for  
students of Cilacap Graha Mandiri Midwifery Academy, in Central Java? Meaning of muscles 
strengthening to produce a high muscle endurance  in performing  the activity and is resistant to 
fatique. This can be achieved with the use oxygen. Slow-twitch muscle fibers assotiated with aerobic 
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work, small power and survive  in the long term, resistance to fatique. Aerobic exercise is conducted 
in the presence of oxygen at the intensity of the submaximal during a specific time period. 

Research with the title The relationship  between excercise and premenstrual syndrome, obtained 
results that regular physical exercise and sustainability can be made effective in preventing 
premenstrual syndrome [3]. Research with the title Effect of home based stretching exercise and 
menstrual care on primary dysmenorrhea and premenstruai symptome among adolescent girls, it was 
concluded that the use of stretching exercises combined with reguler menstrual treatment will be 
effective to reduce the intensity of the pain and dysmenorrhea on premenstrual symptome [4]. 
Research with title Effect of yoga exercise on premenstrual symptome among female in  Taiwan, it 
was concluded  the participation of women employees in the form of yoga exercise intervention 
reported that yoga exercise can reduce premenstrual syndrome and can improve the health of women 
employees [5]. Research in a summary  of his research explains that stregthening the core has a strong 
theory base to prevention of low back pain, as shown by the clinic users widely. Studies have shown 
that this program can help decrease pain and improve function in patients with disorders of the low 
back pain [6]. That core stability providing some advantage against the musculoskeletal system, so the 
finesse and the maintenance of core stability became a major concern for physical therapist, athletic 
trainers, and musculoskeletal reseachers. Core stability is the ability of the lumbo-pelvic hip complex 
to prevent buckling and refund the balance after disturbance. The existence of a clear relationship 
between the activity of the muscles of the trunk and the lower extremity movement [7]. 

A good core stability is the use of the right muscles at the right time at the right intensity to control 
trunk appropriately for movement of the body, the upper extremity and the lower extremity. The 
muscles of the body consist of stabiliser (local muscles) and movement (global muscles). The deep 
stabilising muscles form as muscular cylinder to support of the spine and the pelvis. The main deep 
stabilising muscles are the transversus abdominis, pelvic floor, multifidus and diaphragm. The deep 
stabiliser muscles work together as a unit to hold of the trunk  stable. While global muscles for move 
of the body, the upper extremity and the lower extremity. 

Every student in the process of participatory management model for muscles strengthening of the 
core stability and lower extremity must be active involvement since the planning, organizing and 
coordinating, and evaluating. Participatory management is the process of subordinate partisipation 
(as members) in taking decisions together wit the superiors in an organization. The decisions taken in 
the participatory management better  than the decisions taken individually,  because in the 
participatory management can make decisions that can be widely accepted [8]. Research results the 
importance of understanding the participatory management in creating job satisfaction for employees 
of the public administration. In summary of this research, that prticipatory management can increse 
job satisfaction for the employees of the public administration [9]. Human resources development is 
framework to develop skills, knowledge, learning new theory, and concept of the new behavior [10]. 
To achieve the goal that has been set in the  participatory management, then needed a proper 
management through planning, organizing, coordinating, and controlling. The principle of 
participatory management are: (1) based on trained, used to find the way out this needs; (2) used to 
impart new knowledge, new skills and also to build their awarness;  (3) responsible for their learning, 
because participation in the entire process of training appreciated. 
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2 Research Methods 
The research method used was pre-experimental quantitative research design with a form of One-
Group Pretest-Postest Design. It is sait pre-experimental design, because there is still external 
variables that effect on the formation of the dependent variable. So the results of experiments in the 
form of the dependent variable is not solely affected by the independent variable, due to the absence  
of control variables and samples were not selected at random [11]. The population of this research is 
the whole of students (35 student) on 2017 at Cilacap Graha-Mandiri Midwifery Academy, in Central 
Java. So this reseach is not taking samples but use the whole population. 

 
 
 

O1: Pretest values (before muscles strengthening) 
O2: Postest values (after muscles strengthening) 

 The instruments used to data collection is an instrument of assesment of physical and psychologocal 
state of the premenstrual syndrome before and after muscle trengthening of core stability and lower 
exttremity. Instrument in the form of Likertz scale, by score 5 when the answer is very fit, by score 4  
if the answer is match, by score 3 if the answer is less appropriate, by score 2 when the answer is not 
appropriate, and by score 1 when answer is not very appropriate. The instrument has been validity 
and reliability test.  The validity test using internal validity by use the analysis of grain, that correlate 
to the score of each grain with a total score. The grain has positive correlation with total score as well 
as a high correlation,  suggesting that these grains have  a high validity. The requirement set a valid 
value when the correlation score grains with a total score r = 0.3; grain which have r less than 0.3 is 
declared invalid, so it can’t be used to data collection [12]. Test the reliability of the instrumen is 
carried out by internal consistency, Cronbach’s Alpha. The instrument has  reliable when score 
Cronbach’s Alpha greater than 0.60 [12].  

The data collection is the primary data collection techniques, with using questionaries. A questionaire 
given to the respondents to conducts  an assesment of physical and psychological changes leading up 
to menstruation. The questionaire is given twice, i.e prior to the strengthening of the muscle of the 
core stability and lower extremity. After doing muscle strengthening for five weeks conducted an 
assesment against for premenstrual syndrome. 

Two different test sample data interval, needed normality data with the Chi Squared, with SPSS 
computing. The value of the Chi Square count compared to the Chi Squared table. When the price of 
the Chi Squared count less than or equel to (≤) Chi Squared table, this data  is normal distrution, and  
when  the Chi Squared count larger (>) Chi Squared table, this data  is not normal distrution. 
Comparisons of two samples related data assesment of premenstrual syndrome before and after 
muscles strengthening of core stability and lower extremity, was done with technique Paired Sample 
t-test. 

3 Results and Discussion 
Validity and reliability test of data collection instruments of premenstrual syndrome is as follows. 
Instrument for respondent in 31 young women who are not included in this research respondent. The 
entire item instruments meets the requirements of test validity with this score  (Pearson Correlation)  
≥ 0.3. Reliability test obtained score Cronbach's Alpha of 0.726. This means that the whole matter of 
items declared valid and reliable to be used for data collection of premenstrual syndrome for stuudent 
of Cilacap Graha-Mandiri Midwifery Academy, in Central Java. 

O1 X O2 
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Results of the data assesment of premenstrual syndrome before and after muscles strengthening of 
core stability and lower exteremity by participatory management model for 35 student at Cilacap 
Graha-Mandiri Midwifery Academy,  in Central Java as follow. Test normality data of premenstrual 
syndrome before muscles strengthening obtained a score of Chi-square count = 7.686 < Chi-square 
table with α 0.05 df 5 = 11.070; this means that the data is normal distribution.  Test normality data 
of premenstrual syndrome after muscles strengthening obtained a score of Chi-square count = 9.114 
< Chi-square table with α 0.05 df 7 = 14.067; this means that the data is normal distribution.  

The results of t-test of related, that participatory management model of muscles strengthening of core 
stability and lower extremity obtained score significance 0.000 < 0.05, or tcount  (= 16.714)  > ttable α 0.05 
with df  34 ( = 2.031); therefore H0 is rejected and Ha is accepted. That meaning participatory 
management model of muscles strengthening of core stability and lower extremity can reduce of 
premenstrual syndrome for students at Cilacap Graha-Mandiri Midwifery Academy, in Central Java. 

Table: Paired Samples Test 

 Paired Differences  
95% Confidence Interval of 

the Difference 
 

Lower Upper t df Sig. (2-tailed) 
Pair 1 

Before–After Strengthening 
Exercises (Participatory 
Management Model) 

3.71441 4.74273 16.714 34 .000 

 
Competence to reduce of premenstrual syndrome should be owned each student at  Cilacap Graha-
Mandiri Midwifery Academy, in Central Java. So, students have   high productivity and high quality  in 
implementation of college tridharma. Participatory management model of muscles strengthening is 
the process of muscles reinforcement with the active participation of students since in the planning, 
organizing, actuating, and controlling by self-evaluation. Participatory management model of muscles 
strengthening is the process of reinforcement the muscle with participants participation actively, since 
planning, organizing, actuating, and controlling  through self-evaluation. The  principles of 
participatory training is centered on the participants, used to impart new knowledge and skills, and is 
responsible for the results of their studies [10]. Each participant be active, have a high motivation and 
commitment to drive itself into the leaners who are responsible for the results of their studies, so as 
to achive the prescribed competence.  This in in line with the results of reseach conducted [8,9], 
participatory management that can make decisions and that can be widely accepted  and can be 
increase job satisfaction. 

“Pain is an unpleasant sensory and emotional experience.  State is frequently associated with tissue 
damage or potential tissue damage, although pain can be experienced independently of tissue 
damage [13]”.  Muscles strengthening of core stability will have impact on high durabilty in 
maintaining postural control, so that it is able to control the gestures and motion control of upper and 
lower extremity well. Postural muscle contraction (core stability) that are synergically with contraction 
of  lower muscle extremity will help the circulatory system of blood veins of the lower extremity, 
abdominal and pelvic cavum into the heart circulation. The circulation of blood (venous) means 
transportation of the remains of the metabolism and the rest of inflamation such as menstruation that 
occurs at the endometrium (uterus) to be transported went into circulation the veins leading to the 
heart of the well. Instead, the organ of the abdominal cavum and pelvic cavum (including uterus) will 
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gain arterial blood circulation to get the needed metabolic materials needs. The state thus means the 
pain that accompanies menstruation will be reduced.   

The results of such as reseach are in  line and strengthen the results of reseach that has been done by 
the following reseachers. (1)  the relationship between exercise and premensrual syndrome, obtained 
results tha regular physicsl exercise and sustainability can be made effective in preventing 
premenstrual syndrome [3].  (2) research with titleEffect of home based stretyching exercise and 
menstrual care on primary dysmenorrhea and premenstrual synptomes among adolescent gilrs, in 
their conclusion that  the use of stretching exercises that combined  with regular menstrual treatment  
will be  effective to reduce the intensity of the pain and dysmenorrhea on premenstrual symptoms 
[4]. (3) reseach with title Effect of yoga exercise on premenstrual symptoms among female employees 
in Taiwan. In conclusion, the participation of women employees in the form of yoga exercise 
intervention reported that yoga exercise can reduce premenstrual syndrome and an improve the 
health of women employees [5]. (4) In summary of their research explain that strengthening the core 
has a strong base of theory in reinforcement and prevention of low back pain, as well as on suffering 
musculoskeletal as shown by the clinic users of widely. Stidies have shown that this program can help 
decrease pain an improve function in patients with disorders of  the low back pain [6]. (5) explain that 
core stability providing some advantage against the musculoskeletal system, so the finess and the 
maintenance of core stability became a major concern for physical therapist, athletic trainers, and 
musculoskeletal researchers. Core stability is the ability of the lumbo-pelvic hip complex to the 
prevent buckling and refund the balance after disturbance. The existence of the trunk and the lower 
extremity movement. The drop in the core stability can be as predisposing the onset of trauma on the 
lower extremity [7]. 

4 Conclusion 
Based on the results and analysis of the data, it can be concluded that participatory management 
model of muscles strengthening of core stability and lower extremity can reduce of premenstrual 
syndrome for students on 2017 at Cilacap Graha-Mandiri Midwifery Academy, in Cntral Java.  

The implication, the student has competence reduce to premenstrual syndrome will use the physical 
capacity and capability in carrying out its current status tridharma colleges so that it will have superior 
quality productivity. 

Recomendation, for Cilacap Graha-Mandiri Midwifery Academy, Central Java, through the study 
program to implementation of the participatory management model of muscles strengthening of core 
stability and lower exttremity for all of the students, so each of student have high quality in 
implementation of tridharma colleges.  
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