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                                                                             Abstract
Fine and Applied Arts is a critical component of vocational and technical education, emphasizing creativity, self-expression, and the development of practical skills. In an era where employability and skill acquisition are paramount, institutions are increasingly focusing on hands-on learning experiences that go beyond theoretical instruction. Many Fine and Applied Arts students struggle to transition from theoretical learning to the mastery of practical techniques, often due to inadequate access to functional equipment. One such practical component in art education is screen printing, a technique widely used for producing artistic and commercial designs on various surfaces, including fabric, paper, and plastic. This study focuses on the Construction of a Screen Printing Machine in Fine and Applied Arts Department at Federal College of Education (Technical) Asaba with the aim to providing students with a practical tool for printing production. The availability and use of screen printing machines contribute to improving students’ practical skills and artistic expression in Fine and Applied Arts. The Methodology for this production started with detailed sketches, later developed into constructed parts and fabricated parts by dimensions and designs by the researchers and support of technical assistants. By constructing a Screen Printing Machine designed for educational purpose, this study seeks to promote hands-on-learning and improve the learning experiences of students.
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1.2 Problem Statement / Justification
The dwindling enrollment into Fine and Applied Arts Department at Federal Colleges of Education can be traced to lack of access to teaching / learning equipments and tools needed for hands-on learning experiences. A good number of students graduated from the department lacking a practical knowledge of screen printing. Lack of suitable Screen Printing Machine in the department for educational purpose has robed and still rubbing students the access to equipments for practices in Graphic and Textile productions, this can hinder students’ creative exploration and practical skills development. Hence, the pressing need to design and construct a Screen Printing Machine in Fine and Applied Arts Department at Federal College of Education (Technical) Asaba.
1.3 Objectives of the Study
The aim of this study is to fabricate / construct a screen printing machine that is suitable for Fine and Applied Arts students at Federal College of Education (Technical) Asaba. The objectives are as follows;
1. Designing a user friendly and educational screen printing machine. 
2.  Identifying the materials and tools required for fabrication within an academic settings.
3.  Developing a cost - effective fabrication/ construction process suitable for student projects.
4. Evaluating the impact of using the fabricated screen printing machine on students learning outcomes and practical skills.
Introduction
Screen printing (also known as silk-screening and serigraphy) is the process in which ink is pushed
through a fine mesh or screen that is mounted in a type of frame and onto a porous matrix such as paper or fabric. Screen Printing is a process where mesh is used to transfer ink / dye unto a substrate, except areas made impermeable to the ink by a blocking stencil. Ink is forced through a mesh screen onto a surface. .http://www.customplanet.co.uk
There are many ways to create a successful screen print. Traditionally, there is some type of blocker applied to the screen so that the ink will not go through. The areas where the image appears are not blocked, so ink is able to come through the screen. In standard screen printing, light sensitive emulsion is applied and the image is burned onto the screen. This process requires a dark room. However, you can also use stencils or other forms of blockers on the screen that do not require a dark room (Lastimosa, 2018). Today, various modem technologies are available to create more precise, complex, and commercially viable artworks, but the traditional screen printing machines are still preferred due to its potential of being used anytime without restriction by electricity. 
According to Daniel et al., (2009) serigraphy printing work has been a very lucrative trade, but over the years it has been facing challenges because of restrictions in the importation of machinery and high exchange rate of naira to dollar causing a lot of problems to the business
History of Screen Printing
Screen Printing or Serigraphy is the oldest form of printing, as its origins can be traced to prints such as woodcuts and block prints of the Song Dynasty (960–1279 AD), and later to the Japanese in the 15th century as a way of transferring designs to substrates (Laura, 2016). They began using simple stenciling techniques as a way to create imagery. As at this time stencils were cut out of paper and the mesh was woven from human hair with stiff brushes used to force ink through the mesh to the substrate (Laura, 2016). In the 17th century, silk screens were used in France as a way of printing on substrate. Stiff brushes were still being used as a way to push ink through the mesh. It was here that the practice of stretching silk over a frame to support stencils was initiated. Serigraphy was finally introduced to the West in the late 18th century, but became popular in the early 20th century, when silk mesh became more available and a profitable outlet was discovered (Baines, 2019). Adeyeye (2020) noted that the printing industry development began as far back as 1854 with the excitement to bringing the Christian religion and education to Nigeria by foreign missionaries.
A group that formed the National Serigraphic Society first used “serigraphy” as a term to describe fine art created with this technique. This shift served to legitimized this technique in its two separate applications. The term came from the Latin “sericum” (silk) and the Greek “graphien” (draw or write). This distinction will lead to the development of the prominence known in the United States of “Pop Art” and the artist Andy Warhol. Screen printing continues to adapt with the digital age with DTG (direct to garment) and DTS (direct to screen) and still accommodate the artist chosen inks and hand squeegee artisan produced print runs. With its adaptations to technology, screen printing remains an innovative method for an artist to work with scale, color and surface (Catherine 2011). 
Serigraphy, otherwise known as Screen Printing is arguably the most versatile of all printing processes. It can be used to print on a wide variety of substrates, including paper, paperboard, plastics, glass, metals, fabrics, and many other materials. We have electric printing machine and traditional or manual screen printing machine.
2.2 Digital Printing machine (Electric)
 Digital (DI) Printing machines use high definition printing that provides excellent printing quality. A number of printing techniques are used depending upon the quality, volume of production, graphics, and complexity of designs. Advanced digital printing machines print composite images and graphics on different kinds of materials including vinyl and PVC fabrics.
DI printing machines are ideally suited to publish a small print run of posters and books with high clarity and quality but cannot work without electricity.
2.3   Ultra Violet (UV) Printing
  Ultra Violet (UV) printing emerged as a game-changer; its remarkable capabilities have sparked a global interest captivating the interest of businesses, artists etc. However it has its challenges such as;
· Ink cost – UV inks are more expensive than solvent or screen printing inks
· Maintenance- Regular cleaning and part replacement contributes to long term cost. http://coldesi.com
2.4    Screen Printing
Screen printing is evolving and thriving in the 21st Century, steadily expanding to new markets and applications, as it continues to prove its unmatched versatility among commercial and industrial printing processes. Flexible and dependable, screen printing remains the dominant mass-imaging technology. Despite some advances in Digital (DI) printing technology in certain sectors of the industry, the adaptability and cost effectiveness of screen printing, particularly in production environments, ensure its continued viability. At the same time, researchers and engineers are constantly developing new uses for screen printing technology in emerging industries. From limited-edition artistic serigraphy to high-volume industrial image reproduction; from colorful t-shirts, jackets, and  hats to printed circuit boards and biomedical sensors, the many inherent advantages of screen printing signal new opportunities for growth and continued dominance within the printing industry.
Screen printing or serigraphy machine cannot be pushed aside in modem day printing as a result of unstable power supply (Daniel et al., 2009). Luke (2022) notes that, the cost of available automated serigraphy printer is between $32,000 to $87,500 which translates to ₦16,000,000 and ₦43,750,000 as at 8th June, 2021, excluding the payment of high duty on importation of foreign goods. Screen printing allows for the application of thick ink or coating layers on a wide range of subtracts which is one of the major advantages compared to other printing techniques. Beside the 3D visual effects, screen printing could be used for creating a 3D object (Komi 2015).  Printings have been an important part of human culture for thousands of years. Printing has played a key role in innumerable human endeavors. Screen printing is a process in graphic and textile production, practiced over the years, requiring certain tools and equipment such as screen printing frames, mesh, squeegee and others. 
Printing Process
Screen printing is a stencil process where the printing involves closed non image areas and open image areas. In screen printing ink is forced through a screen by resilient squeegee. The screen printing plate is a combination of screen and stencil ( Kipphan, 2001). Today, screen frames are usually of aluminum, wood and steel. Wooden Frames are commonly used for screen printing forms because of their low price, light weight, and ease of manufacturing. A squeegee is a tool used to push the ink through the stencil produced on the screen. They are usually made from rubber and have a wooden or plastic handle in the case of manual printing
Process of screen printing is based on the principle of squeezing the ink trough open areas of the mesh that have not been hardened and allow ink through. As the ink is squeezed by a squeegee from the inside of the mesh, it exits through the open mesh on to the substrate. All of the screen printing machines are constructed to follow this basic principle. Two basic construction types are flatbed and rotary system the main difference between them being the shape of the frame, or rather the shape of the screen.
Screen Printings is used to print on different types of items. The printed surface can be made on paper, cardboard, polymeric materials, wood, and these helps to increase the fields where the screen printing can be applied. It is a low cost technology and is frequently used for printings in Graphics (advertising) for printing decors on dishes or textiles and on glass in automotive industries  http://www.researchgate.net/publication. No Graphic or Textile teaching /knowledge is complete without having the knowledge of screen printing.
According to the level of automation, the equipment varies from manual substrate feeding and squeegee operation, to a fully automatic press and mechanical handling of the substrate. Equipment can be classified as manual (hand-operated), semiautomatic, and automatic. Further classification of the equipment can be done according to the number of colors it can print in one cycle, intended product, design, size, and so on 
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