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Summary of the Survey

Overall of This Report

This report consists of five chapters with the relation among the chapters shown the figure below. In Chapter
1 — Economic and Industrial Trends in Mongolia — we analyzed human-resource demands from industrial areas
through a macroeconomic study of economic trends and industrial structure. In Chapter 2 — Study and Analysis
on Human Resource/Workforce Demand for Industrial Sector in Mongolia — we surveyed human resource
demands from a point of view in functions of jobs utilizing some results garnered face-to-face interview sessions
with about 30 Mongolian companies. Chapter 3 — Outline of Higher Education in Mongolia and Industrial
Human Development — shows the current system and situation of higher education in Mongolia and then
legislative progress in implementation of Kosen education in Mongolia. Moreover, we suggest an advantageous
position which Kosen education should play comparing it with current systems of other higher educational
institutions (universities) in Mongolia or higher education in other countries producing human resources. In
Chapter 4 we outline current situation of Kosen Technical Colleges that have already been established in
Mongolia and discuss their problems. Chapter 5 delineates what we should work on to develop Kosen education
effectively in Mongolian educational system and propose several supportive measures which Japan is expected

to carry out for the development.

Structure of Chapters of this Report
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Chapter 1 —Economic and Industrial Trends in Mongolia

One of the most prominent features of Mongolian economy is its heavy dependence on the mining
sector, which forms 16.7 percent of GDP, 78.8 percent of export and 64.1 percent of foreign investment
respectively; Mongolian economic growth rate in 2015 plunged into 2.5 percent and the expectation rate in
2016 is 0 percent due to continuing low prices of mineral resources, an economic slowdown in China and
sluggishness of foreign investment in these several years. Toward sustainable economic growth in Mongolia,
the Government of Mongolia has formulated the "Mongolia Sustainable Development Vision — 2030 that
aims diversified and high value-added industries, ecological balance and democratic governance. In order
to achieve this vision, it is necessary to expand crop-livestock production utilizing natural resources as well
as to develop manufacturers that will add high value to domestically produced raw materials (especially,
food processing, textiles, leather, construction materials, mineral processing, etc.), energy and infrastructure,
ICT industry, and so on. In addition, rearing professional engineers who will contribute to technological
innovation of such industries is required. Meanwhile, a forecast of the medium to long-term labor supply
and demand conducted by the Mongolian Institute for Labor Studies predicts that there will be high growth
rate of employment in engineering areas, especially, advanced science and technology, mining, ICT,

transportation and manufacturing industries.

Chapter 2 — Study and Analysis on Human Resource/Workforce Demand for Industrial
Sector in Mongolia
The following table is a summary of human resource/workforce demand for industrial sector in Mongolia

found through above-mentioned face-to-face interview sessions.

viewpoints outlines remarks
Work of engineers + Research and development, product development, | Technician’s main tasks are
quality and process control, hygiene and safety | machine operation and
management and supervision of technicians maintenance, various skilled

Especially, problem finding and solving to improve | jobs.
productivity of each manufacturing process
Ability gaps + University graduates in engineering line learn theories | Communication skill,

to some extent but do not have enough practical skills | teamwork and self-
(problem analyzing, problem solving) due to lack of | enlightenment are not
experience in operation of latest type of machines. cultivated among graduates
TVET/technical college graduates have practical skills | from universities as well as
to some extent but are weak at theory. They are not | from TVET/Technical
immediate asset to companies because being trained | College.

using old machines in their school years. Their
motivation for work is low.

Future demands for *  Practical engineers who have knowledge and

development of operational experience on latest type of machines and

human resources contribute to quality development of products and
creation of new products exerting originality and
ingenuity.

Ability of problem solving through analysis of data
and problems in process management and quality
control.

il
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Expectation for +  Practical education realized through development of
higher education curriculum and teaching materials (educational
equipment) in corresponding to global standards for
each industrial area.

Development of ability of problem analysis, problem
solving and communication-teamwork skills through
group works

Bolstering application of technology through buildup
of business-academia collaboration

Generally speaking, it is demanded to bring up people equipped with ability of problem analysis and solving
who go through well-balanced study of latest theory and experience of laboratory work using newest machine

by group work.

Chapter 3— Outline of Higher Education in Mongolia and Industrial Human Development

The number of students in Higher Educational Institutes has been increased based on the needs of higher
education since 2000: the number of students in the academic year 2015-2016 increased to about 65% from the
academic year 2002-2003. The proportion of the students who have entered universities to all graduates from
full-time senior high schools in the academic year 2016-2017 was 75.6 percent; the proportions of the students
who have chosen science or engineering majors were about 5 percent or 16.3 percent respectively, which shows
just a small increase compared with data in 2012.

On the other hand, there can be found a gap between type of human resources demanded by companies in
industrial area (to be shown in Chapter 2) and the graduates educated by Mongolian existing Higher Education
Institutes. This is due to the situation such that current educational programs focus on theoretical learning mainly
through lectures and most students start working without adequate ability of application or problem solving
which are supposed to be fostered through experiment or laboratory work.

It is urgent necessity to educate practical engineers equipped with such kind of knowledge and skills
essential to fulfill the demands from companies in industrial area in the context of trend looking toward near-
future diversification of Mongolian industries as stated in Chapter 2, which existing universities or TVETs are
not able to foster: we may conclude that Mongolia needs educational institutes which can produce this type of

engineers.

Chapter 4—Current Situation of Existing Kosen Technical Colleges in Mongolia and their
Problems

At present, there are three Kosen Technical Colleges in Mongolia —  ‘College of Technology, Institute of

Engineering and Technology’, ‘Institute of Technology, Mongolian University of Science and Technology’ and

‘New Mongol College of Technology’ — being modeled after Japanese Kosen Technical Colleges based on its

curriculums. Although the Kosen Technical Colleges in Mongolia have already started educational activities,
their educational environment is still not well-prepared: the following are needed.

»  qualitative and quantitative increment of teaching staffs
» improvement of educational environment such as teaching materials, educational apparatus and

equipment

il
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Chapter 5—Framework of the New Mongolian Kosen Education System
While we show current situation and problems of the existing Kosen Technical Colleges and clarify main

challenges to develop Kosen education, besides these problems which can be recognized directly among the
colleges. In addition to these factors which can be recognized directly among higher education institutes, the
following measures are important to promote Kosen education in Mongolia.

a) to promote profound awareness of Kosen education system in Mongolia

b) to give suitable priority to engineering fields that accommodate the needs of industrial human resources

c) to advance education level of the existing three Kosen Technical Colleges

d) to illustrate policy and strategy for development of Kosen education in Mongolia

v
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Chapter 1. Economic and Industrial Trends in Mongolia

Mongolia has experienced slow growth since 2015 due to weakened commodity prices, the slowdown
in China’s economy, and a decline in foreign investment. To achieve sustainable economic growth through
structural transformations, the Government of Mongolia has formulated the "Mongolia Sustainable
Development Vision —2030", (referred to as "Vision 2030" hereinafter), that works towards diversified and
high value-added industries, ecological balance, and democratic governance.

To achieve this vision, there is a high demand to expand crop-livestock production which utilizes
natural resources. Meanwhile, there is a high demand to develop energy and infrastructure, ICT industry,
and high value-added manufacturing industries with raw materials which can be procured domestically,
especially food processing, textiles, leather, construction materials, mineral processing, etc. In addition, the
cultivation of professional engineers that can contribute to the technological innovation of such industries

is required.
1.1 Outline of Mongolian Economy and Industry
1.1.1 Trends in Economic and Industrial Structure
(1) Macroeconomic Trends

1) GDP Growth Rate and Forecast

Figure. 1-1 outlines the GDP growth rate from 2010 to 2016 and the economic forecasts from 2017 to
2021.

Over the five years from 2010 to 2014, Mongolia achieved 7% growth every year due to growth in
mineral resources, which is the dominant industry in Mongolia, as well as favorable price of mineral
resources on the international market. At the same time, Mongolia achieved an average annual GDP growth
rate of 11.3% over the five years, and 17.3% in 2011 which was recorded as the world's highest GDP growth
rate. Mongolia experienced an economic boom since the transitions in socio-economic system from
socialist and centrally-planned economy to democratic and free market economy in the 1990’s.

However, after that, Mongolia started to experience a cooling-off of its high rates of economic growth
and the GDP growth rate plummeted to 2.4% in 2015. Furthermore, its economic growth forecast for 2016
is down to 0%. Much of that has been in the decline of mineral prices on the international market and the
slowdown of the Chinese economy. The monoculture economy with high dependence on mineral resources
and the excessive trade dependence on neighboring China have become challenging.

Regarding GDP growth forecast from 2017 to 2021, it predicts that the growth will remain as low as
1.0% in 2017 and 3.5% in 2018. However, GDP growth rate is expected to exceed 5% in the subsequent
three years from 2019 to 2021. The main factors that lead to economic growth are expected to be as follows:
1) the increase in FDI accelerated by the progress of mining development including the underground
development of the Oyu Tolgoi mine, 2) the issue of refinancing bonds of government foreign currency

denominated bonds with support from international organizations such as IMF, World Bank, ADB and from
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countries such as Japan, China, Korea, etc., which allows existing debt to be redeemed, and 3) the recovery

of mineral prices such as copper and coal which have declined since 2011.

(Source: Based on IMF)
Figure. 1-1  Economic Growth Rate and Forecast 2010~2021

2) Changes in GDP Sector Composition

Figure. 1-2 outlines the changes in GDP composition by 5 major industries. As of 2015, five major
components of GDP were in order of the following: agriculture, forestry and fishery, retail and wholesale,
processing industry, real estate industry.

It is obvious that the mining industry is the largest component of GDP since 2010 and it is the dominant
driving force behind the economy. However, compared to the composition ratio of 21.6% as of 2010, it was
16.7% as of 2015, which decreased by 5%. Compared to the second largest component of GDP each year,
difference has been reduced from about 10% to about 3%.

The agriculture, forestry and fisheries industry remains the second largest component of GDP for the
third consecutive year since 2013. It surpassed the retail and wholesale industry in 2013, which was the
second largest component until 2012. The agriculture, forestry and fisheries industry is the industry with

high potential in Mongolia, which is well known for its nomadic traditions and extensive land area.
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(Source: Based on National Statistics Office of Mongolia)

Figure. 1-2 Changes in GDP Composition Ratio, Breakdown by 5 Major Industry 2010~2015

3) Inflation Rate and Forecast
Figure. 1-3 outlines the changes in inflation rate and its prospects.
Over the five years from 2010 through 2014, it recorded a very high inflation rate of 10.9% on average,
but then it plummeted to 5.9% in 2015 and 2.4% in 2016, correlating with GDP growth rate.
From 2017 onwards, the inflation rate is expected to be in the range of 5% to 6% according to its central
bank, which is expected to be stable compared to previous period. Meanwhile, inflation target in 2017 is

under 7%.

(Source : Source: Based on IMF)
Figure. 1-3  Inflation Rate and Forecast 2010~2021
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(2) Import and Export Trends

1) Changes in Imports and Exports

Figure. 1-4 outlines the trends of imports and exports.

Looking at the latest trends, both imports and exports are decreasing. Imports decreased by USD 2.9
billion compared to 2012 when it reached an all-time high. Meanwhile exports decreased USD 1.1 billion
compared to 2014.

Regarding the trade balance, as of 2010, the trade deficit of approximately USD 300 million expanded
to an average of approximately USD 2.1 billion over the three years from 2011 to 2013. Thereafter, from
2014 to 2015, it turned to a trade surplus of USD 600 million and USD 900 million respectively, due to a

significant decrease in imports.

(Source: Based on National Statistics Office of Mongolia)

Figure. 1-4 Import and Export Trends 2010~2015

2) Composition of Exports

Figure. 1-5 and Table 1-1 outline the changes in composition of main exports by ratio and by value.

Generally, exports of mineral products remain highly concentrated, whereas its downturn is prominent
in the latest trend. From 2010 to 2015, mineral products remained the country's top export for six years,
and the proportion by 2014 was more than 80%. Between 2011 and 2012, it reached 90% of the total. On
the other hand, it decreased drastically from 2013 to 2015, and the proportion in 2015 was 78.8%, which
decreased by 10.4% compared in 2011 and 2012.

The second largest export value belongs to precious metal and jewelry which was the third in the past,
surpassed textile and its products in 2013.

From the fourth to the sixth largest export value are in order of the following: base metal and its
products, leather, fur and its products, animal and its products. However, as of 2015, the combined shares

of these products accounted for less than 1% of total exports.
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(Source: Based on National Statistics Office of Mongolia')

Figure. 1-5 Composition of Exports by Ratio 2010~2015

Furthermore, a positive correlation between the exports of mineral products and total exports is as
shown in Table 1-1. From 2010 to 2015, the exports surged in 2011 and slightly decreased until 2013, but
it surged again in 2014 and decreased in 2015.

Table. 1-1 Composition of Exports by Value 2010~2015

2010 2011 2012 2013 2014 2015
Mineral Products 2355.9 4297.2 3911.2 3496.4 4792.7 3678.4
Precious Metal and Jewelry 177.4 110.8 122.8 311.6 404.2 421.4
Textile and its Products 215.2 240.9 232.4 281.8 340.7 302.7
Base Metal and its Products 23.3 24.1 21.9 21.3 46.2 0.0
Leather, Fur and its Products 32.0 53.0 30.7 34.2 34.6 0.0
Animal and its Products 69.8 38.5 26.3 25.6 17.3 0.0
Others 349 53 39.5 98.2 138.6 267.1
Total 2908.5 4817.5 4384.8 4269.1 5774.3 4669.6
(Source: Based on National Statistics Office of Mongolia)
3) Composition of Imports

Figure. 1-6 and Table 1-2 outline the changes of main imports.
According to Table 1-2, major imports have been in a slump. The value of all top five imports has decreased
since 2013.

In particular, imports of mineral products, which are the largest imports, have decreased drastically
since 2013. The imports dropped to 940 million US dollars in 2015 with a reduction of USD 800 million

compared to USD 1.75 billion dollars in 2013. Meanwhile, the difference between mineral products and

! Data as of 2015 is not included, and it is assumed to be 0% for the sake of convenience.
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machinery, electrical equipment, which are the second largest imports, was 9.2 points in 2014 and reduced
to 4.0 points in 2015.

(Source: Based on National Statistics Office of Mongolia)

Figure. 1-6  Composition of Imports by Ratio 2010~2015

Table. 1-2Composition of Imports by Value 2010~2015
2010 2011 2012 2013 2014 2015
Mineral Products 754.9 1274.4 1581.2 1738.6 1463.9 936.4

Machinery, Electrical 6813 | 17839 | 16530 13954| 9847| 7855
Equipment, etc.

Transport Equipment and Parts

607.6 1512.9 1272.1 1000.7 615.8 368.1

Thereof

Base Metal and its Products 203.1 594.5 588.0 551.6 538.8 372.0
Food 239.7 332.8 397.6 412.0 382.6 329.5
Chemical products 168.2 2554 298 302 308.9 270.3
Others 545.2 844.5 948.5 957.5 942.0 735.4
Total 3200.0 6598.4 6738.4 6357.8 5236.7 3797.2

(Source: Based on National Statistics Office of Mongolia)
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(3) Investment Trends including Trends in Market Penetration of Japanese Companies

1) Trends in Foreign Investment

As shown in Figure. 1-7, FDI inflows have dropped dramatically since 2013.

Over the six years from 2010 to 2015, FDI inflows were most volatile. Inflows increased 2.8 times
from USD 1.69 billion to USD 4.72 billion between 2010 to 2011. However, inflows decreased drastically
to USD 2.14 billion in 2013, followed by USD 380 million in 2014 and USD 200 million in 2015.
Productivity Stagnation of highly concentrated mineral products and reconsideration of foreign investment
led to a worsening investment environment.

Regarding future trends, they are likely to be affected by trends in mining sector and improvement of

investment environment.

(Source: Based on UNCTAD)
Figure. 1-7  Trends in FDI Inflows 2010~2015

2) Breakdown of Foreign Investment by Sector and Country

As mentioned earlier, the mining sector has been consistently ranked as the first investment in the past
Six years.

Regarding the first ranked mining industry, it increased slightly from 2008 to 2010, and then increased
rapidly in 2011, which recorded the world's highest economic growth rate. In 2011, the investment reached
USD 4,088 million, which is 5.0 times faster than in 2010. However, since 2012 the investment has declined
sharply, and in 2015 it decreased to less than 1/30 of its peak.

Other sectors are in order of the following: trade services, construction, finance, all of which decreased

sharply in 2015.
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(Source: Based on National Statistics Office of Mongolia, Invest Mongolia Agency, Bank of Mongolia?)
Figure. 1-8  FDI by Sector 2008~2015

As shown in Figure. 1-9 and Table 1-3, as the neighboring to Mongolia, China is the largest investor
in Mongolia by shares and by value with a dominant presence compared to other countries. Regarding its
composition ratio of total FDI, despite an increase in investment from Canada which resulted in a decline
to 52.3% in 2010, it accounted for an average of 77.7% over the four years from 2008 to 2012. It is obvious
that the China’s presence in Mongolia economy is remarkable. However, investment from China has
decreased sharply since 2012.

Regarding other countries and areas, Canada was the second largest investor and Hong Kong was the
third largest investor in 2010. Both of them showed a temporary increase in investment amount and ratio
in 2010 followed by a sharp decline from 2011 to 2012. In 2012, the second to fifth largest investor countries
are in order of the following: Singapore, Russia, Australia and the United States. Singapore has dramatically
increased its investment since 2011 and surpassed the third largest investor country thereafter.

Regarding Japan, it was the second largest investor country in 2008, but dropped to fifth place in 2009,
seventh place in 2010, and ninth place in 2011, eight places in 2012.

% Netherlands, Luxembourg, British Virgin Islands, which are regarded as tax heaven, are included in the calculation regarding China. Data of
each country except China and Singapore in 2013 are not included, and it is assumed to be 0% for the sake of convenience * Same in Figure 9
and Table 3
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(Source: Based on Ministry of Economic Development of Mongolia, Invest Mongolia Agency)

Figure. 1-9

Composition of FDI by Country 2008~2013

Table. 1-3Composition Amount of FDI by Country 2008~2013

2008 2009 2010 2011 2012 2013
China 508 684 537 3,920 2,404 910
Singapore 32 9 31 403 227 8
Russia 6 2 58 130 -
Australia 3 2 82 96 -
The United States 6 3 14 127 63 -
Korea 42 32 39 55 54 -
Hong Kong 2 11 80 54 38 -
Japan 47 6 7 21 34 -
Canada 3 1 148 72 19 -
Others 62 48 167 193 134 301
Total 709 801 1,027 4,985 3,199 1,219

(Source: Based on Ministry of Economic Development of Mongolia.

1-9
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3) Trends in FDI of Japan
From 2010 to 2015, investment from Japan to Mongolia temporarily decreased in 2013 and 2014, but

has been generally on the rise.

(Source: Invest Mongolia Agency, Bank of Mongolia)
Figure. 1-10 Trends in FDI of Japan 2010~2015

1.1.2 Trends in Population Structure and Labor Market

(1) Trends and Prospects of Population
Regarding the trends and prospects of the population from 2010 to 2021, as shown in Figure. 1-11, it
is expanding rapidly with an increase in population from 30,000 to 50,000 every year.
The population of Mongolia was 2.97 million as of 2015, which ranked 132nd in the world.

(Source: Based on IMF)
Figure. 1-11 Trends and Prospects of Population 2010~2021
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(2) Trends in Labor Force
The labor force was on the rise as shown in the figure below from 2010 to 2015. The average increase

was 22,800 over the five years, and the total increase was 114,000.

(Source: Based on ILO)
Figure. 1-12 Trends in Labor Force 2010~2015

(3) Unemployment Rate and Forecast
As shown in the figure below, the unemployment rate decreased to 7.7% in 2011 after reaching 9.9%
in 2010 and increased slightly to approximately 8% thereafter.
According to IMF, it is expected that the unemployment rate will remain at the same level in the future
through 2021.

(Source: Based on IMF)
Figure. 1-13 Unemployment Rate and Forecast 2010~2021
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(4) Labor Supply and Demand by Industry

According to the mid-term and long-term labor supply and demand forecast conducted by the
Mongolian Institute for Labor Studies® in 2014, employment in Mongolia will increase by 1.9% from 1.1
million to 1.32 million from 2013 to 2023. Among them, it is predicted that engineering talent, especially
those with high employment growth rates, are in professional, scientific and technical activities, mining,
ICT, transportation and warehousing industry, manufacturing industry. Meanwhile, the employment in
wholesale, retail and automobile maintenance increased by 43,000 during the same period. In 2023, it is
predicted to reach 200,000, following agriculture, forestry, fishery and livestock industry, becoming the
second largest employment sector. On the other hand, it is predicted that the employment in agriculture,

forestry, fishery and livestock industry will decrease by more than 110,000 in ten years.

Table. 1-4Labor Supply and Demand by Industry 2013-2023

. . Annual
Industry Classification 2013 2023 Growth Rate
Agr.lculture, Forestry, Fisheries 329,100 212,984 350
and Livestock
Mining 50,300 83,147 6.5%
Manufacturing 81,000 123,857 5.3%
Ele.cj[rlc.lty, Gas, Steam, Air 13.800 18,698 359
Conditioning Supply
Water and Sewerage, Waste 7.900 10,062 2 7%
Treatment
Construction 72,400 98,269 3.6%
Wholesale, Retail and Automobile 156,000 199,544 2 8%
Maintenance
Transportation and Warehousing 65,900 103,745 5.7%
Apggmmoda‘uon and Food Service 31,700 46,725 4.7%
Activities
ICT 16,700 27,366 6.4%
Finance and Insurance 20,900 31,409 5.0%
Real Estate Activities 800 2,252 18.2%
Professional Scientific and
. L 1 4,04 15.09
Technical Activities* 3,600 34,046 30%
Mgnagement and Administrative 15,000 23,986 6.0%
Services
Publu'z Admlplstratlon, Defense 65,300 79,734 2204
and Social Security
Education 89,800 109,795 2.2%
Medical and Social Welfare 40,400 60,259 4.9%
Arts and Entertainment 9,200 11,398 2.4%
Other Services Activities 20,200 39,936 9.8%
Total 1,103,600 1,317,212 1.9%

(Source: Medium to Long-term Forecast of Labor Supply and Demand, Institute for Labor Studies, 2014)

3 Institute for Labour Studies was an institute under the Ministry of Labor. Now it becomes the Institute for Labour Studies and Social Welfare
due to reorganization of ministries in 2016.

4 Professional services linclude legal and accounting services, blueprint production. Scientific and technical activities include scientific research,
experiment of applied technology and its analysis.
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According to the labor demand barometer survey conducted by Institute for Labor Studies in 2015,
sectors with notable labor shortage and big gap between labor supply and demand, are in order of the
following: wholesale and vehicles repairing, manufacturing, and other service activities. According to the
survey conducted in the previous year, the proportion of construction industry with a large labor shortage

was decreasing. In manufacturing industry, the shortage in mechanic engineers and welding workers was

increasing.
Agriculture, Forestry and Fishing 5.2
Mining 1
Manufacturing 18.4
Electricity, gas and steam 3

Water and sewerage, waste treatment 0.2
Architecture

Sales and automobile maintenance 27.3
Transportation and warehousing
Accommodation and food service activities
Communication

Finance and insurance

Real estate activities

Professional, scientific and technical activities
Management and administrative services
Education

Medical and social welfare

Events and Entertainment

Other services |——— 8.9
0 5 10 15 20 25 30

(Source: Survey on needs of human resource in industrial sector 2015, Institute for Labor Studies)

Figure. 1-14 Gap between Labor Supply and Demand by Industry

1.2 Priority Area in the National Plan
Mongolia has formulated the Vision 2030, which was approved by Parliament in February 2016. The

Vision 2030 states: by 2030, Mongolia aspires to be amongst the leading middle-income countries based
on per capita income. It hopes to be a multi-sector stable economy, and a society dominated by middle and
upper-middle income classes, which would preserve ecological balance, and have stable and democratic
governance

Further, the document states “Mongolia would achieve the following through implementation of the
Vision 2030

1. Increase its GNI per capita to USD 17,500 and become an upper middle-income country based on
its income per capita.
2. Ensure average annual economic growth of not less than 6.6 percent through 2016 -2030.

End poverty in all its forms.



Data Collection Survey for Kosen in Mongolia (2017)
Final Report

4. Reduce income inequality and have 80 percent of the population in the middle and upper-middle
income classes.

5. Increase the enrollment rate in primary and vocational education to 100 percent, and establish
lifelong learning system.

6. Improve the living environment of the Mongolian people to lead a healthy and long life; Increase
life expectancy at birth to 78 years.

7. Be placed among first 70 countries on the ranking of countries by the human development index.
Preserve ecological balance and to be placed among first 30 countries on the rankings of the
countries by the green economy index in the world.

9. Be ranked among first 40 countries by the Doing Business index and among first 70 countries by
the global Competitiveness index in the world.

10. Build professional, stable and participative governance, free of corruption that is adept at

implementing development policies at all levels.

As mentioned above, Mongolia aims to diversify industries from industrial structure that is dependent
on primary mineral products and to increase added value through technological innovation, as well as to
develop eco-friendly technology and to establish democratic and transparent governance. In order to
diversify industries and achieve such goals, it is necessary to make good use of natural resources and eco-
friendly technologies that can maintain ecological balance, Also, it is necessary to modernize
manufacturing industry where raw materials can be procured within Mongolia and to introduce innovative
technologies to develop highly competitive new products. Meanwhile, there is a need to create a highly
transparent investment environment through further utilization of ICT technology and to improve efficiency
and productivity. To that end, there is a high demand to expand crop-livestock production which utilizes
natural resources as well as to develop necessary energy like electricity and transport infrastructure, ICT
industry, and high value-added manufacturing industries such as food processing, textiles, leather,
construction materials, mineral processing, etc. In addition, the cultivation of professional engineers is
required to develop highly competitive new products by adopting innovative technologies and creating a
high value-added industry. A relation between the Vision 2030 and needs of industry is shown in the Figure

below.
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Vision 2030->Leading middle-income country
=Multi-sector stable economy

-Ecological balance

-Democratic governance

""""""""""" Requirements for high
value-added, Improvement of

improvement of transparency and

productivity and efficiency through ICT
development of new technology
products

Effective use of natural,
resources eco-friendly
technology

Priority sectors for development

¥ Agriculture and livestock industry

# Manufacturing industry (food processing, light industry, construction materials,
copper refining, etc.)

4 Energy (especially renewable energy), infrastructure

4 _ICT

(Source: Survey Team)

Figure. 1-15 The Relation between the Vision 2030 and Needs of Industry
1.2.1  Trends in Major Industries

(1) Crop-livestock and Food Processing Industry
Agriculture and livestock industry in Mongolia is one of the key industries in Mongolia, which
accounts for 13.7% in 2015 of the whole economy. Especially livestock sector, in which the labor force
accounts for approximately 1/3 of the total, is the dominant sector with proportion of more than 90% of
agriculture and livestock industry. Recently, with the growth in mining industry, the proportion of
agriculture and livestock industry to GDP tends to decrease, but the proportion of livestock sector to

agriculture and livestock industry has hardly changed.
Crop-livestock production in Mongolia is increasing steadily. Especially, raw milk production has
doubled from 2010 to 2014. On the other hand, potato production grew steadily until 2012, but began to

decrease thereafter.
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Table. 1-5Trends in Major Crop-livestock Production (Unit: 1000 tons)

Products 2010 2011 2012 2013 2014

Meat 241.0 210.0 263.4 299.3 294.5

Mutton and - Goat 126.9 123.1 123.5 155.0 153.2

Meat

Beef 45.1 54.8 59.7 57.7 54.7
Raw Milk 365.7 458.9 588.0 667.0 765.4
Wool and Cashmere

Wool 18.4 18.9 18.6 21.7 23.9

Cashmere 6.5 4.4 6.3 7.0 7.7
Leather and Fur (Note) 8.1 8.7 7.8 9.9 9.3
Potato 168.0 201.6 245.9 191.6 161.5
Vegetables 82.3 99.1 99.0 101.9 104.9

Note* Unit: Million (Source: National Statistics Office of Mongolia)

It can be seen from trends in agriculture and livestock imports over the past four years from 2012 to
2015, that imports were decreasing gradually from USD 565.2 million in 2012 to USD 476.4 million in
2015. Major import products were prepared food products including coffee, tea, seasonings, soups, etc.,
tobacco, pastries, sugar confectionery, etc. On the other hand, exports more than doubled from USD 37.6
million in 2012 to USD 79.9 million in 2015, nevertheless, the amount of exports was less than imports.
Major export products were wool and cashmere, chocolate preparations, vegetables, nuts, horse meat, etc.
In particular, the export of wool and cashmere was increasing significantly during the above mentioned

period.

(Source: Ministry of Food, Agriculture and Light Industry)
Figure. 1-16 Exports and Imports of Food and Agricultural Products
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The following table summarizes the raw material supply, production and self-sufficiency rate, import

ratio, export possibility and problems of major processed foods in Mongolia.

Table. 1-60utline of Major Processed Foods in Mongolia

Production
Raw. and Self- Export
Category Material . Import e Problems
Supnl Sufficiency Possibility
PPYY Rate
Dairy cattle: It is difficult to transport raw milk
Milk and Dairy Y ’ 7659L . directly from the production site.
700,000 80% High . .
Products o 20% Graduate engineers lack expertise on
420 million L )
dairy products.
There is no inspection and certification
system to certify international
270 thousand High standards, like SGS.' .
Meat and 130 thousand In order to export, innovation of
tons 120 thousand . . .
Processed Meat tons processing technology including
Cattle, sheep, o tons .
Products oats 100% product development is necessary.
g However engineering skills of young
generation graduated from university
are poor.

(Source : Survey Team)

In addition to the above, measures to cope with infectious diseases like foot-and-mouth disease of
livestock, and maintenance of livestock health through vaccination are also listed as basic challenges.

(2) Mining

Mining in Mongolia has been sluggish since 2011, affected by decline in resource prices and other
factors. Nevertheless, the prices of copper and coal on international market show signs of recovery.
Furthermore, there is a bright prospect that the plan of underground mining at Oyu Tolgoi mine has become
concrete. There is a need to keep an eye on trends of government mining policy and foreign investment
enterprises.

Major export minerals in Mongolia are copper concentrate, coal, gold, and crude oil and iron ore. The
gold price fell to UDS 1,156 in 2016 due to the decline of resource prices. However, its price has been
recorded in the prospect for revenue at USD 1,724 per ounce (28.3 grams) when budgeting in 2012.

Iron ore price decreased from USD 81 to USD 124 per ton to USD 35 to 43 per ton, and the crude oil price
also fell from USD 101 per barrel to USD 60 per barrel.

Although the resource prices have been declining since 2011, production of mineral resources dose
not decrease. As shown in the table below, production of copper, coal, iron ore, gold in 2016 increased by

10 to 30% compared to the previous year.
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Table. 1-7Trends in Mineral Production in Mongolia 2015-2020

2016 Forecast
No. Items Unit 2015
Target 2017 2018 2019 2020
1 Copper Concentrate lt’(?l?so 1,304.3 1,449.7 1,480.0 1,820.0 1,920.0 1,930.0
2 Coal for Export ltfr?so 14,500.0 19,500.0 19,500.0 20,000.0 20,000.0 20,000.0
3 fron Ore (Quality: 1,000 6,100.0 8,800.0 | 10,000.0 | 10,000.0 | 10,000.0 | 10,000.0
56%) tons
Iron Ore 1,000 1,000.0 1,500.0 1,500.0
tons
4 Gold Kg 11,300.0 13,500.0 14,700.0 16,500.0 18,200.0 20,000.0
Zinc Concentrate 1,000
5 (Quality: 50%) tons 84.0 110.0 130.0 140.0 165.0 165.0
Fluorite Flotation 1.000
6 Concentrate t’()ns 68.0 70.0 80.0 80.0 80.0 80.0
(FF 95; FF 97)
Fluorite Metallurgical 1.000
Concentrate t’ons 212.3 230.0 230.0 230.0 230.0 230.0
(FK 75, FK80, FK92)
Molybdennum 1.000
7 Concentrate (Quality: t’ons 4.5 3.7 4.0 7.5 8.0 8.4
47%)
. 1,000
8 Oil tons 1,099.7 1,080.0 1,087.0 1,481.2 1,487.7 1,506.4

(Source: Ministry of Mining and Heavy Industries)

Although the resource prices have continued to decline, there are signs of recovery recently (see figure

below). In November 11, 2016, the copper price on the London market hit USD 5,906 per ton, regained its

highest level in 16 months. Regarding coal, the spot price of coal (FOB) at Newcastle Port in Australia exceeds

USD 100 per ton in October for the first time since 2012.

Copper (per ton)
Gold (per troy ounce)

USD Coal (Australian coal per ton) USD
Iron Ore (per dry ton)

Month
Year

(Source: JETRO, Business News)

Figure. 1-17 Price of Major Export Minerals
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In January, international investors agreed to finance USD 4.2 billion in the development of
underground mining in Oyu Tolgoi mine, which is the largest copper mine in Mongolia. According to Oyu
Tolgoi LLC, it is preparing to hire dozens of experts and engineers towards the development of underground
mining from 2018.

The Government of Mongolia is aiming at developing heavy chemical industry in order to increase
added value by utilizing mineral resources. It is planned to develop new factories such as copper smelting,
coal derived syngas, coke, steel and metal, refineries. To achieve this attempt smoothly, the cultivation of

engineers that can contribute to processing process is urgently required.
(3) Manufacturing Industry (Textile, Leather and Construction Material)

1) Textile Industry
While textile industry in Mongolia is oriented by knitwear made from cashmere, woolen textile, camel
fabric, the proportion of cashmere is high. (Table 1-8) In addition, the proportion of production by raw
material ratio is 28.5%, which is less than half of that of China. It has a high potential for future growth
(Table 1-9).

Table. 1-8Trends in Textile Production

Washed Cashmere Ton 1,100.0 900.0 1,400.0 1,800.0
Worsted Cashmere Ton 417.0 521.8 633.2 754.5
(SR T Ton 3,598.0 4,070.0 4,035.0 N/A
exports
Cashmere Knitwear 1,000 pcs 795.6 932.9 954.4 829.3
Products
Woolen textile 1,000 m 314.9 243.0 3224 N/A
Carpet 1,000 m? 915.8 852.9 743.6 680.1
Camel yarn Ton 11.6 9.9 6.7 0.4
Camel blanket 1,000 m 8.2 14.7 18.5 23.0

(Source: Mongolian Business Environment Guide 2017 Summary Version Draft, November 2016)

Table. 1-9  Overview of the Cashmere Processing Industry

Number of Goats 143 mil 22 mil
Production Volume 25,123.0 tons 15,500 tons 7123.0 tons 2,500 tons
Proportion 100% 61.6% 28.5% 9.9%

(Source: Ministry of Food, Agriculture and Light Industry)

Cashmere production is a traditional industry in Mongolia. The GOBI Corporation, a world famous
company, is a representative company in this industry. In 1976, it was used to be an experimental factory
based on aids from United Nations, and in 1977 technology and equipment were introduced by Japan's

grant aid. In 1987, the present GOBI Corporation was founded through privatization. As for industry
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structure, this industry consists of 5 major companies like GOBI Corporation, 40 small and medium
enterprises, and about 200 family businesses.’

In order to promote the textile industry with utilization of Mongolian wool and cashmere as raw
materials, it is vital to improve the quality to strengthen export competitiveness and train engineers that can

contribute to product development, as well as strengthen raw material supply chain.

2) Leather Industry

Leather processing industry in Mongolia consists of processing and exporting factories of untreated
animal skin materials, leather and fur clothing. It is one of the major economic sectors in the country.
Leather processing industry in Mongolia depends on nomad and meat processing industry to procure raw
materials. According to the Mongolian Leather Industry Association, the number of affiliated companies is
136 and most of them are small and medium enterprises, but there are about 700 raw material buyers
nationwide.¢

Looking at the trends in production over the past few years, it turns out that the production of sheepskin
and goat leather are growing bigger than that of cowhide and horse skin, which remains on the same level
(see table below). Also, in leather industry, 8-10 million pieces of semi-finished products are processed
before tanning process, and only 1 million pieces are left during last stage of its processing as leather

materials.” Many products are exported to China as semi-finished products.

Table. 1-10Trends in Leather Production

Lambskin 3.7 52 5.0 7.4
Goatskin 4.0 4.7 43 6.2
Cowhide 0.5 0.5 0.4 0.7

Horsehide 0.2 0.2 0.2 0.4

Total 8.6 11.0 10.2 15.2

(Source: Mongolian Business Environment Guide 2017 Summary Version Draft, November 2016)

To develop leather industry in Mongolia, there are many challenges such as improvement of design
and branding, as well as environmental problems, but there is a growing demand for nurturing engineers

that can contribute to the improvement of product quality.

3) Construction Materials (Cement, Steel Frames and Reinforcing Steel)
Regarding the construction materials industry, production has been shrunk sharply as public
investment and private investment declined due to slowdown of Mongolia’s economy. As for industry

structure, the three major cement enterprises have a share of approximately 20%, but it is said that there are

5 Based on the interview with GOBI Corporation
® Mongolia Business Environment Guide 2017 summery version (Draft in November 2016) p.38
7 Same as above
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about 100 enterprises in total, according to hearing survey with a large company. The import dependency
of cement products in 2015 was 68%, but in the past few years, new and expansion investment has become
active. Meanwhile, 86% of steel frames and reinforcing steel are imported from China, South Korea, etc.

Table. 1-11Production of Major Construction Materials and Construction Investment

2012 2013 2014 2015
Stat tructi .
ate construction mil MNT 1,307.864 | 1,102.839 | 1,146.557  447.166
investments
House construction mil MNT 389,418 856,003 1430863  N/A
amount
Newly built apartment Number of Units 11,413 18,012 22,546 N/A
Increase in housing stock 1,000 m? 531 906 1,604 N/A
Cement 1,000 tons 349.4 258.8 411.3 410.1
Concrete / Mortar mil pcs 176.2 317.8 432.6 129.0
Clay brick 1,000 m? 44.5 66.5 58.9 41.5
Timber 14.2 9.8 16.4 15.2
Wooden door and window 1,000 m? 7.2 12.4 14.6 7.8
tructi terial
Construction materials mil dollar 279 336 330 N/A
imports
(Source: Mongolian Business Environment Guide 2017 Summary Version Draft, November 2016)
(Source: Mongolian Business Environment Guide 2017 Summary Version Draft, November 2016)
Figure. 1-18 Production and Import of Cement Figure. 1-19 Production and Import of Steel

In order to promote construction material sector in Mongolia, it is necessary to manufacture products
that can withstand quality and price competition with imported goods such as cement, steel from overseas
including China. In addition, the cultivation of engineers who can contribute to such manufacturing

technology is required.
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4) Construction Industry

The construction market in Mongolia has expanded steadily due to its high economic growth until
2014. However, private housing investment and government public works have decreased drastically and
the market has shrunk sharply due to a slowdown of economy after 2015. The share of construction and
real estate industry in GDP decreased from 7.1% in 2010 to 6.7% in 2015. Many construction companies
in Mongolia, that conduct real estate activities as well, purchased the land at high prices to build apartments
and commercial facilities, while the economy was blooming by the mines boom until 2013. Many
companies that could not sell or rent their facilities due to the subsequent economic downturn, have suffered
loss as a result. Regarding construction company, there are 18 general contractors and 300 to 400 companies
in both large and small size. Meanwhile, 780,000 people are engaged in the entire construction industry.
However, in terms of medium to long term, the potential in the construction market is great. For example,
government planned to conduct migration of 180,000 households in Gel district as well as infrastructure
development and apartment construction to improve air pollution in Ulaanbaatar over the next 4-8 years.
According to the interview with the Construction Contractors Association, a demand of approximately 400
billion yen is expected just for infrastructure development, and there is a potential demand of approximately
800 billion yen in total including construction of apartment. In addition, market for related infrastructure
development such as roads and power generation facilities is expected to expand significantly, as long as
the underground mining at Oyu Tolgoi copper mine can start from 2018.

According to the interview with the Construction Contractors Association and major construction
companies, there is a high demand of the project management of young engineers as well as analytical skills
of construction materials as Mongolia is behind in engineering education in university since its transition
to democracy. The Construction Contractors Association is conducting re-education for engineers and

training for professional engineering certification.

5) Energy

Generation capacity in Mongolia as of 2015 was 1,122 MW, and coal-fired power generation
accounted for 79.3% of the total energy consumption. Imports of electricity from Russia accounted for
18.8%, and the proportion of renewable energy such as hydropower and wind power was less than 1% each.
The share of consumption sector is 47% in industry and construction, 18% in household and communal
housing and 12% in transmission and distribution losses.

It is expected that the future electricity demand will grow rapidly after 2018 and will expand to 1.5
times in 2020 compared in 2015.
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(Source : Ministry of Energy, “Mongolian Energy Sector”, 2015)

Figure. 1-20 Ratio of Energy Sources and Consumption Sector, 2015

(Source : Ministry of Energy, “Mongolian Energy Sector”, 2015)
Figure. 1-21 Energy Demand in Mongolia and its Forecast, 2013-20203

In addition, the Government of Mongolia plans to reduce the dependency of coal-fired power
generation in terms of environmental protection, and to expand power generating capacity of renewable
energy such as hydropower, solar power, wind power and biomass. Specifically, the government has set an
ambitious goal to raise the ratio of equipment capacity of renewable energy from 6% in 2015 to 20% by
2020. As future challenges, since a training of renewable energy engineers is behind, it is necessary to train
engineers who have knowledge of the latest equipment as well as skills of plan development, design and

enforcement of power plants such as solar power, wind power, and biomass, etc.

6) Medical
Health care system in Mongolia has improved greatly in recent years, especially in Millennium

Development Goals (MDGs), a remarkable progress shows in child mortality rate and maternal health.

8 The forecast above does not include the new electricity demand of underground mining at Oyu Tolgoi mine
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Table. 1-12MDGs Indicators, 1990-2012

T t
Targets/Indicators 1990 | 2000 | 2010 | 2011 | 2012 ;;91’3
REDUCE CHILD MORTALITY
Under five mortality rate
(per 1000 live births) 972 445 256 202 189 21.0
Infant mortality rate (per
1000 live births) 654 328 202 16.5 155 150
Proportion of children 823 | 924 | 99 | 981 | 988 | 990
immunization against
IMPROVE MATERNAL HEALTH
Matemal mortality rate
(per 100.000 live births) 1216 166.3 47 4 487 515 500

(Source: Based on Ministry of Economic Development, MDGs 5th National Progress Report 2013”)

The figure below shows the comparison of the number of hospital beds per 1000 population in the

region. While the number in Mongolia as of 2008 is nearly the same level as China, it is higher than

Malaysia and Philippines. In Ulaanbaatar, the number of private hospitals and clinics has increased 1.5

times in three years from 2006 to 2008. Meanwhile, foreign companies including Korean companies are

expanding into hospitals with well-equipped facilities. °

Figure. 1-22 Hospital Beds per 1000 Population

(Source : World Health Organization, Mongolia Health System Review  (2013))

As future challenges, it is required to improve the quality of secondary and tertiary care by expanding

hospital services in rural areas and strengthening license control on private hospitals'®. In addition,

according to the interviews with the hospitals, the respond to sophistication of therapeutic techniques has

become a major challenge due to the shortage of doctors and medical devices, especially in pediatrics,

gynecology, brain and cardiac surgery.

° ADB, Mongolia Hospital Subsector Analysis, 2013

10" Same as above
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7) ICT
The ICT field in Mongolia consists of communications, IT, radio, TV broadcasting and postal services.
In recent years, remarkable progress has been made. The Internet market is tremendously growing, driven
by the government's "e-Mongolia National Program" and "ICT Vision 2021". According to the latest Global
IT Report 2016 published by the World Economic Forum, the Mongolian Networked Readiness Index has
increased by 0.1 points from 4.2 to 4.3, and ranked 57th among the 139 countries. (+ 4 compared to the

previous year)

Table. 1-13ICT Index in Mongolia

Fields 2011 2012 2013 2014
Number “of Internet  Users | 4,4 050 | 459,000 | 520,000 | 580,000
(population)
Number ~of ~ Mobile  Phone 29 3.4 425 45
Owners (millions of population)
Mobile Phone Penetration Rate 104% 115% 142% 145%

(Source : BuddeComm)

Regarding the e-Mongolia National Program mentioned earlier, the government has announced
various policies such as IT development of administrative procedures, information communication
infrastructure development, industry deregulation, legal system development, promotion of e-commerce,

and reduction of information gaps and cost reduction of Internet access.

{Trends in Mobile Phone Market>

In 1996 Mobicom began to offer GSM service as a joint venture company of Sumitomo Corporation
(44.4%) and KDDI (44.4%). In 2007, Mobicom signed an agreement with Alcatel-Lucent to expand
existing networks and build NGNs nationwide. In April 2009, the company launched its HSPA service with
the network supplied by Ericsson, which enabled videophone and mobile TV and high-speed Internet
connection of up to 7.2 Mbps.

In 2006, Unitel launched GSM service, and in 2007 G-Mobile launched CDMA service. Unitel also
acquired a 3G license in December 2008. It started 3G service in Ulaanbaatar, and in August 2009 began
to offer HSDPA service. G-Mobile has introduced CDMA 2000 1x EVDO, and established a 3G network
linking all local facilities by 2009.

As of June 2015, the number of mobile phone subscribers is approximately 4.8 million, with Mobicom
33.14%, Skytel 25.63%, Unitel 31.65% and G-Mobile 9.58% by share. !!

In addition, the Government has set the following ICT dissemination target in "e-Mongolia National

Program".

National Satellite: Launch communication satellites and provide a remote education and telemedicine

services including remote areas and provision.

' Information from the website of the world information communication situation
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Seamless government services: Provide seamless e-government services by establishing a related base
including the construction of integrated database.

Free Wi-Fi service in rural areas: Increase Wi-Fi usage level, in addition to mobile broadband such as
3G/ 4G.

Development and manufacturing support for electronic products

Cultivation of advanced ICT human resources (human resources that develop e-Government services,

e-commerce, work efficiency improvement services, etc.)

<Software Sector>

According to Mongolian Software Industry Association (MOSA), there are approximately 300
software development companies in Mongolia, while approximately 50 companies are active. The market
can be roughly divided into three areas: (1) government digitization project, (2) major enterprises / bank

system construction project, (3) consumer mobile phone.

(Source: Based on various materials)

Figure. 1-23 Overview of ICT market in Mongolia

Typical public projects include (1) digitization of social insurance, (2) digitization of public services
of Ulaanbaatar City, (3) digitization of tax system, (4) digitization of customs system, etc. In either case,
foreign software companies from Korea and China are receiving orders. Besides this, as there are
digitization projects related to health under the support of Chinese government, Chinese enterprises are
receiving orders.

The government is planning to train more than 1000 IT personnel at least twice as many times as at
present. However, according to MOSA, there are qualitative and quantitative shortages of mid-career

professionals such as programmers and designers in terms of human resource development.
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8) Other Service

(1) Education

Regarding the school education system of Mongolia, the government instituted 10-year system (5-3-2)
under the strong influence of the former Soviet Union, and shifted 11-year system (5-4-2) in 1998 -1999
academic year to the 12-year system (5-4-3) in 2014 — 2015 academic year. After the transition, the nine-year
schooling in primary and junior secondary schools pertains to compulsory education. Reform has been
implemented since 2010, to keep the curriculum in primary and secondary education in accordance with the
international standards.

In Mongolia, it has begun to shift to more flexible and modern education system since the establishment of
private educational institution in 1991 after the transition to democracy. Higher education indicators are as shown

in the table below. The university entrance ratio is very high compared with other developed countries.

Table. 1-14Higher Education Indicators in Mongolia

2010-2011 2011-2012 | 2012-2013 2013-2014 | 2014-2015 2015-2016 2016-2017
(Full Time)
Number of graduates from 34,521 40,005 40,371 35,010 19,735 36,562
tertiary institution
Number of high school
. L 31,334 30,536 33,328 33,273 30,537 17,828 27,626
graduates entering university
Number of students entering
. L 19,528 17,772 19,499 18,189 18,108 12,146 16,605
national universities
Number of students entering
. L 11,806 12,764 13,829 15,084 12,429 5,682 11,021
private universities
University entrance rate 83.0 88.5 83.3 82.4 87.2 90.3 75.6

(Source: Based on Statistical Year Book Education and Science, 2015-2016 academic year)

As the current situation of universities and vocational schools (Technical Vocational Education and
Training: TVET)!'? will be mentioned in details in a later chapter, it is omitted in this section. Currently,
100 Mongolian universities have been established in Mongolia, of which 80% of them are private
universities. It has been pointed out that there are too many colleges and universities for a population of
three million. Private universities can be established relatively easily, and there exist many universities with
low quality of teachers and curriculum!'3. Therefore, ADB is cooperating with the government through the
Higher Education Reform Project (Pr. 43007-023) to implement educational reforms to improve the quality
of higher education in Mongolia, and it is carrying out a program of accreditation of 20 domestic
universities.

There are 80 TVET institutions including 49 public schools and 31 private schools in the period from
2015 to 2016. The number of TVET institutions for a population of three million is higher than other

countries, and many schools are located in rural areas. '

12 1t is vocational school that aims at helping people to acquire vocational skills. Graduates from junior secondary education can join TVET,
which further requires 2.5 years to complete and will be given a complete secondary education diploma. In Mongolia, the Ministry of Labor and
Social Protection is in charge of it.

13 Myagmardorj Buyanjargal, “Universities and Education in Monglia”, The UB Post, September19, 2016

14 JICA, Information Collection and Confirmation Survey on Higher Engineering Education, 2013
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The Government of Mongolia is also in the process of improving the quality of education for college
education and TVET. The number of educational institutions is expected to be cut down. Regarding human
resources, it is required to improve the curriculum that can meet the latest needs of industry and improve

the quality of teachers who are responsible for providing educational guidance to students.

(2) Tourism

In recent years, the Government of Mongolia has been focusing on tourism promotion which is also
positioned as one of the strategic industries for sustainable economic development in "Vision 2030". Currently,
there are 403 travel agencies, 320 hotels and 317 resort and tourist camps in Mongolia'>.

The government formulated the "National Tourism Development Plan" (June 2015) and undertook the
following measures as priority policies: (1) improvement of tourism infrastructure, (2) tourism development
through utilization of regional attractions, (3) construction of tourism related research and information system
(transmission of sightseeing information), (4) human resource development, (5) overseas marketing, (6)
enhancement of domestic tourism.

In addition, to boost foreign investment in tourism, the Government offers special tax exemption equaling
up to 10 percent of the total investment if offered for construction of high-rated hotels and tourist complexes.
Licenses for tourism business were abolished and service provided by tour operators for expatriate visitors is
now exempt from VAT.

The number of tourists peaked at 475,800 in 2012, and has declined over the past three years. The
government recognized that the expensive airfare and hospitality at accommodation facilities resulted in this
decline. Foreign visitors from Russia, South Korea, and in particular China account for almost 70% of foreign
visitors.

On the other hand, as was shown in the trends in annual income of hotel sector, it has more than tripled in
three years, from USD 77.4 million in 2010 to USD 244.7 million in 2013. Rapid growth has been achieved

during this period. International luxury and intermediate hotels have been constructed one after another.

(Source: JICA and Mongolia Joint Seminar on “Information Collection and Confirmation Survey on Investment Environment and Promotion)

Figure. 1-24 Inbound Tourists to Mongolia

15 Ministry of Environment and Tourism
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(Source: JICA and Mongolia Joint Seminar on “Information Collection and Confirmation Survey on Investment Environment and Promotion)

Figure. 1-25 Breakdown of Inbound Tourists, 2015

(Source: Lhamstseden, Current Situation of Mongolian Tourism and Hotel Industry, 2015)
Figure. 1-26 Annual Income of Hotel Sector, 2010 — 2013 (Thousands of dollars)

As future challenges, experts mentioned as follows: 6
Large-scale seasonal fluctuations (concentration of tourists in summer)
Limitation of types of tourist services
Quality of services has not reached the international standards
Lack of communication skills and service spirit of service staff
Lack of OJT, OFF-JT training education system related to hospitality improvement of staff from hotel

and other accommodation facilities.

16 Lhamstseden, Current Situation of Mongolian Tourism and Hotel Industry, 2015
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1.2.2  Major National Development Projects

According to the National Development Agency (hereinafter referred as NDA) of Mongolia, specific
sectors of investment attraction include (1) infrastructure development, (2) agriculture and fishery, (3) industry
(food processing, light industry, construction materials, copper processing plants, coal and petrochemical, steel
and metal), (4) tourism industry and (5) mining industry.

Typical national development projects under planning by the Mongolian Government are shown in the

table below. !’

Table. 1-15National Development Projects to Promote Economic Growth

Sectors Project Title Investment F/S
Amount
Construction
Material Asbestos Factory $20 mil Yes
Production
Tavan Tolgoi - Gashuun Sukhait Railway $1.3 bil Yes
Railway . . .
Construction Oyu Tolgoi Branch Line $120 mil Yes
Tavan Tolgoi - Sainshand - Hoot - Choibalsan Railway $1.65 bil Yes
Refining Refinery $1.2 bil Yes
Darkhan — Selenge region of steel and metal industrial area and §0.8 bil On
0.8 bi .
Steel / Metal | infrastructure construction going
Erdenet Metal Industrial Zone $80 mil Yes
Copper refining plant $0.8 bil Yes
Copper
Erdenet copper refining plant $36 mil Yes
Metallurgical coke and clean energy complex zone project $0.23 bil Yes
Capacity enhancement of the third power plant of Ulaanbaatar .
(250MW) $0.35 bil Yes
Energy Tavan Tolgoi thermal power plant $1 bil Yes
Expansion of Dornod thermal power plant $90 mil Yes
New thermal power plant and power grids at each prefectural capital $0.13 bil Yes
Agriculture . . . .
and livestock Agriculture and livestock farming technology park $0.3 bil Yes

(Source: NDA, Foreign Investment Attraction Policies and Opportunities in Mongolia, November 2016)

<Railway Construction>

Regarding infrastructure construction, the government is mostly focusing on railway construction based on
the South Gobi where major mines are located. The Government of Mongolia established Mongolian Railway
Co., Ltd. and is conducting bidding through PPP. Mongolian railroads and construction of each area including

locomotives, freight cars, rails, sleepers, signaling facilities and construction, are bidden separately. The

'7 The contents of the projects and the three sectors covered in the table below are the typical contents that the Government of Mongolia is
planning. It does not necessarily mean that the feasibility is taken place.
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Mongolian railway is planning to build 1,800 km railway network over the medium- and long-term. As a core
project, the Government of Mongolia is planning to build Gashuun Sukhait Railway (267km) on the Chinese
border, and Sainshand - Hoot - Choibalsan (1073 km) Railway to connect Russia with the aim of expanding and

facilitating exports of Tavan Tolgoi coal field which is one of the largest coal field in the world.

To Siberian Railway o To Siberian Railway - Far Eastern Railway

Ereen-Tsav I]r
Ulaanbaatar I:
210km
Broad gauge (old line) Cholbalsan
gooooan 1073km from Tavan Tolgm
== Broad gauge (newline)
gooooan .
.......... Standard gauge (new line) Hoot Numrug / Arxan
_____-_—_
L 380km U~
. "
M S
- i
Sain-Shand 200km ‘._ To Tumen River route
- Toldoi . Ii\ Bichigt
avan Tolgoi -
Nariin Sukhait g Adjoining 3 -+ new line is needed to be
o JUPPPTLL 46km B Zamyn-uud \ constructed in Inner Mongolia
et 267km Erenhot \ To the port of Bohai Bay

A (Jinzhou - Yingkou - Dandong)
Gashuun Sukhait

=" NN TR =I

To Tianjin-Xingan

(Source: NPO Northeast Asia Transportation Corridor Promotion Network (NEANET))

Figure. 1-27 Mongolian Railway Construction Plan

<Thermal power plant>

As of 2015, the power generation capacity of entire Mongolia was 1122 MW, of which coal-fired
power plants account for approximately 90%. The Government of Mongolia has planned to construct a 600
MW thermal power plant in Tavan Tolgoi where major mines including Oyu Tolgoi copper mine are located
in order to cope with the future increase in electricity demand in the mining sector (investment amount is
USD 1 billion). The plant has a generating capacity of 450 MW at first and is designed to be extended to
600 MW in the future. The Government of Mongolia initially used bridge financing of USD 51 million.
However, at the end of February 2016, a consortium consisting of Marubeni from Japan and two companies

from Mongolia (owners of MCS and Coal Mine Energy Resource Inc.) has won the tender.'®

< Agriculture and Livestock Farming Technology Park >

The Government of Mongolia emphasizes the promotion of agriculture and livestock farming, and is
trying to improve the competence of human resources to introduce modern technology and to improve the
competitiveness and quality of agricultural products. As one of the measures, the government plans to

establish agriculture and livestock farming Technology Park. Specifically, the government is aiming to

18 CEE, Tavan Tologoi Power Plant Project Brief, October 2016
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construct complex facilities that attract the following factories and facilities in processing related to
agriculture and livestock farming sector and its products. (Investment amount: USD 300 million)

Meat / meat product processing complex factory

Dairy processing plant

Leather factory

Related by-product factory

Fresh plant factory

Agricultural products / raw materials warehousing

Vegetable processing plant

Automated warehouse of potatoes and vegetables

House agriculture

Knit factory

Garment factory

Mineral water factory

Business incubation center

Wholesale center

Transport center

Machine repair center

(Source: NDA, Foreign Investment Attraction Policies and Opportunities in Mongolia, November 2016)
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Chapter 2. Study and Analysis on Human Resource/Workforce Demand for

Industrial Sector in Mongolia

With the purpose of understanding engineering workforce demand/needs for main industrial sectors in
Mongolia, 32 establishments are surveyed using face to face interview method. Regarding the demand of
engineering workforce, a practical engineers with inventive skills who can develop new products using latest
technology development and innovations; and who can develop and execute quality control and process
management with a creative mindset are much needed. For higher education institutions as well, it is crucial to
prepare engineering workforce with practical skills and teamwork capability using combination of the latest

technology and teaching method that is compatible with international standards.

2.1 Study Objective

The study aims to understand engineering workforce demand of main industrial sectors in Mongolia
according to following context:
v To define the role of engineering workforce in prospective industrial sectors
v" To define the gap between demand and professional skills of engineering workforce in industrial
sectors
v To identify sectors where engineers needed for further preparation

v" To determine the requirements for higher education institutions specialized in industrial field

When Japan International Cooperation Agency (hereinafter referred to as JICA) conducted “Data collection
study on Mongolian higher education institutions for engineers and technology” in 2013, they studied as well
to determine the human resource demand and needs of industrial sector, however, this study is different in terms
of purpose, objective, and methodology as follows because it is conducted during the period of major changes

in the economy.

(@D Regarding the study objectives, analysis of gap between role and professional skills of engineer has
been added the study.

@ Regarding the study sample, for the previous study, mining and construction establishments formed
more than 50% of the sample due to the growth of mining sector that time. However, for this study,
based on the economic situation since the mining boom, we have reduced the ratio of mining and
construction establishments to diversify the sample components focusing on manufacturing sectors
via covering all the manufacturing/industrial establishments from first stage to third stage
manufacturing sectors known as prospective manufacturing.

(@ Regarding the study methodology, to have detailed analysis on each specific sector, we have conducted
in-depth interviews instead of questionnaire based interview with reduced number of target

establishments.
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2.2 Study Methodology

2.2.1 Steps of the Study
The study is implemented per following steps.

(I) Choosing of Prospective Industrial Sectors

Following 12 sectors are selected based on prospective contribution they could make to Mongolian
industrial sector diversification as per main industrial sectors in need of engineer and technology workforce,
“Principles of sustainable development of Mongolia 2030” and Government action plan.

v' Agriculture and livestock

Mining industry
Food processing industry
Textile and garment industry
Leather industry
Construction material industry
Energy/power industry
Construction industry
Medical industry
ICT industry

AN NN Y N U N NN

Other industrial sectors (such as automotive parts, machinery parts, home furniture, pharmaceutical
products, day-to-day needs items etc.)
v" Other service sectors (such as education, car sales and parts repair, hotel and restaurant, logistics,

heavy equipment sales and maintenance, etc.)

(2) Preparing Discussion Guide for In-depth Interviews

General discussion guide across all sectors was developed for in-depth interview. (Appendix 4)

(3) Sending Request to Connect and Introduce the Establishments to the Organizations
Among organizations that has close relationship with abovementioned sectors, Mongolian National
Chamber of Commerce and Industry, representative body of business organizations, and Mongolia-Japan center
for human resource development, well known through business and production management trainings for small
and medium enterprises, were requested to interview establishments. And with help of other communication
means, appointment requested to meet local large-scale enterprises and Japanese enterprises established in

Mongolia.

(4) Carrying Out Interviews with Establishments
Fieldwork of the research has been carried out from Dec 21, 2016 to Jan 30, 2017.

2.2.2 Study Sample
32 establishments have been surveyed per abovementioned study steps and methodology. Breaking down

the total sample by the source of collection:
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v' Establishments contacted through Mongolia-Japan center for human resource development: 14
companies
v' Establishments contacted through Mongolian National Chamber of Commerce and Industry: 8

companies

\

Local large-scale enterprises in Mongolia: 5 companies

v' Japanese enterprises established in Mongolia: 5 companies

2.3 Result of Survey
2.3.1  Profile of Establishments Participated in the Survey

(1) Size of Establishments
Classifying establishments participated in the survey by the size, there were 12 large-scale companies (38%),
17 medium-scale companies (53%) and 3 small-scale companies (9%) participated in the survey. Classification
of establishment size was based on Mongolian Law of Small and Medium Enterprises as per following:
v' Large-scale establishments: 200 and above employees, annual sales above 1 billion 500 million
tugrugs
v" Medium-scale establishments: 20~199 employees, annual sales of 250 million to up to 1 billion 500
million tugrugs

v" Small-scale establishments: up to 19 employees, annual sales up to 250 million tugrugs

Small scale

entities 9% . . Number of
_\ No. Size of entities i
Large entity
scale 1 Large Scale 12
Medium -
entities 2 Medium Scale 17
scale
-~ 38% 3 Small Scale 3
entities 53%
Total 32

(Source: Processed by research team based on interview findings)

Figure. 2-1 Percentage of Eentities Table. 2-1 Number of Entities (by size)

(2) Type of Industry
Following figure is based on industry type of establishments participated in the study. Highest number of
establishments by industrial type is ‘Other service sectors’ with 6 companies which includes education-1, car

parts repair-2, hotel and restaurant-1, logistics-1 and heavy equipment sales-1. Followed by ‘Other industrial
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sectors’ with 5 companies which includes 1 company each from automotive parts, machinery parts, home

furniture, pharmaceutical products, and day-to-day needs items. Furthermore, 3 companies each from ICT,

construction material, textile and food processing sectors while 2 companies each from energy/power, agriculture

and livestock; and mining. Also 1 company each from medical, construction and leather industry.

(Source: Processed by research team based on interview findings)

Figure. 2-2 Number of Establishments by Industry Type

(3) Establishment and Type of Capital

When looking at establishments by its activity type, highest number of activity type was Limited Liability

Company: LLC 81% (26 companies) followed by State Owned Enterprise: SOE 13% (4 companies) and Joint

Stock Company: JSC 9% (2 companies).

Activity status ratio of establishments

LLC
81%

Capital type ratio

WV
25%

Foreign Local
investment investment
9% 66%

Figure. 2-3 Activity Type Ratio of
Establishments

2-4

(Source: Processed by research team based on interview findings)

Figure. 2-4 Capital Type Ratio of

Establishments
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2.3.2 Business and Industry Trends of Establishments Participated in the Survey

1) Business in each Stage of 3-stage Industry and Industry Qutlook

Based on the in-depth interview with each establishment, we have classified all establishments participated
in the survey in terms of 3-stage industry and examined generic industrial outlook. As per the responses provided
by establishments, establishments are classified into 4 groups which are growing, steady, declining and uncertain.
Regarding the industrial outlook, out of valid response of total 30 companies, 16 companies (53%) mentioned
they are growing, 5 companies (17%) are steady, 8 companies (27%) are declining and 1 company (3%) is
uncertain.

As per industrial stage of establishments, growth of secondary stage industry (manufacturing) is the highest
with 56% and primary stage industry (agriculture and livestock, mining) and third stage industry (service sector)

growth noted 50% respectively.

Establishment of primary

3 stage industry, total ;
stage industry

: 0 uncertain
uncertain 3% P
declining
27%
growing
50%

growing

53%

declining
0%

Establishment of
secondary stage industry

uncertain

5%

declinin
g
28% growing
56%

steady
11%

uncerta
in
0%

declining "
30% growing
50%

steady
20%

(Source: Processed by research team based on interview findings)

Figure. 2-5 Business Outlook by Every Stage of Industry
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2) Business and Industry Outlook by Industry Type

Figure 2-6 shows business and industry outlook of establishments by each type of industry.

Particularly, other industrial sector’s (automotive parts, machinery parts, home furniture, pharmaceutical
products, day-to-day needs items) 5 out of 5 companies have noted that they are growing while textile and leather
industry also noted high growing outlook. ICT industry is growing as well.

On the other hand, strong impact of economic difficulty was seen in industries such as construction,
construction materials and other service sectors. 1 out of 1 construction company, 3 out of 3 construction
materials company, 2 out of 4 other service sector companies (education, repair, logistics, heavy equipment sales)
noted that their business is declining. Many constructions were built during the period of economic growth;

however, many construction jobs are currently being frozen shows the cold reality of the construction business

situation.
Mining Pastoral Farming
1 1
] : . . o ) ’
Growing Unchanged Decline Obscure Growing Unchanged Decline Obscure
# of Companies 1 ] 4] 1 # of Companies 1 1 0 o
Food Processing Textile
2
. 2
1
0
Growing Unchanged Decline Obscure o "
- Growing Unehanged Do Binae Dhscurs
# of Companies 1 1 1 o # of Companies 2 1 o o
Lather Products Construction
1
1
0 n , 0
Growing Unchanged Decline Obrscure Growing Unchanged Dechine Olsseure
# of Companies 1 a a a # of Companies o 0 1 o
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Construction Materials Energy
3 1
2
1
v] : . o N .
Growing Unchanged Decline Obscure Growing Unchanged Decline Ohscure
# of Companies 0 0 3 4] # of Companies 1 1 i} 0
Medical ICT
1 2
1
) ) 0 . .
Growing Unchanged Decline Ohscure Growing Unchanged Decline Obscure
it of Companies 1 0 v} i} # of Companies 2 1] 1 o
Other Industries Other Service
5 2
2
3
1
| I
1
0 0 - -
Growing Unchanged Decline Obscure Growing Unchanged Decline Obscure
# of Companies 5 (4] 1] ] # of Companies 1 1 2 0

(Source: Processed by research team based on interview findings)

Figure. 2-6 Business and Industry Outlook by Industry Type

2.3.3  Engineering Job Roles by Industry Type

(1) Classification of Occupations for Mongolian Industrial Sector

Mongolian industrial workforce was implemented YAMATO0S with the support of ILO as per International
Standard Classification of Occupation 2008: ISCO08. According to YAMATOS, occupations are classified as
following 10 group of classifications: D®Managers, @Professionals, 3 Technicians and Associate Professionals,
@Clerical support workers, (&Service and sales workers, ©Skilled agricultural, forestry, fishery workers,
(DCraft and related trades workers ®Plant and machine operators and assemblers (DElementary occupations
0 Armed forces occupations and described detailed occupations for each classification.
Following table shows the classifications of occupations based on YAMATO08 for main industry sectors where

survey-participated establishments operate.
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Table. 2-2 Standard Classifications of Occupations for Main Industry Sectors
Technicians and Plant and Elementary
q Associate Craft and related machine -
Type of Professionals . occupations
industry (Engineer) Professl?nals tra.des workers operators and (Unskilled
(Technical (Skilled worker) assemblers
worker)
worker) (Operator)
Agriculture and | Agricultural Agricultural Agriculture,
livestock technician technician livestock
worker
Mining industry | Mining Mining Mining and Mine workers
Technician Technician mining
Metallurgical Metallurgical machinery
Technician Technician operators
Textile and Machinery Mechanical Mechanics and Textile Production
garment Technician Engineering repairers, tailors, machinery workers
industry Manufacturing Technologist embroiderers operators
Technician Production
Controller
Leather industry | Machinery Mechanical Fur skinner Fur and leather | Production
Technician Engineering Shoe maker machinery workers
Manufacturing Technologist operators
Technician Production
Controller
Food processing | Machinery Mechanical Dairy products and | Food products Production
industry Technician Engineering food products manufacturing workers
Manufacturing Technologist maker, etc. machine
Technician Production operator
Controller
Construction Machinery Mechanical Mechanics and Construction Production
material Technician Engineering repairers materials workers
industry Manufacturing Technologist manufacturing
Technician Production machinery
Controller operators
Construction Architect, Construction Carpenters, Construction Construction
industry Civil Engineer Technician, bricklayers, and grading and grading
Civil Technician painters, etc. machinery workers
operators
Energy/Power Electrical Power plant Electrical
industry engineer operator equipment installers
and repairers
Medical Doctor, Medical Assistant
industry Nursing Specialist | Assistant/Deputy
Specialist,
Nursing
Assistant/Deputy
Specialist
IT IT engineer IT technician Programmer Programmer

(Source: Processed by research team based on ISCO08)

As per informed by Ministry of Labor and Social Protection (hereinafter referred as MLSP) of Mongolia,

directions being made to spend necessary amount of time to implement classification system of occupations
based on YAMATOS to all establishments in Mongolia and even combining the classification system of
occupations to pensions and retirement benefits system as well. Although conclusions about engineering
workforce in Mongolia will be made based on the survey interviews in the later stage, based on abovementioned

YAMATOS classifications, “professionals” refers to engineer and “technician” refers to technical worker.
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“Craft and related trades workers” refer to skilled worker, “Operators and assemblers” referred as operators,
but for Mongolia, particularly technicians of SMEs are often considered as skilled workers and operators.

“Elementary occupations” is referred to as unskilled worker and can be generally called “worker”.

(2) Job Roles of Engineer Based on Interview Survey
Table 2-3 shows job roles of engineer by industry type based on the interview survey.
Job roles of engineer differs depending on the industry type, however, common in terms of product
development, quality control, process management, sanitation and safety management, machinery maintenance
and technician’s management. Depending on the industry type, research and development (agriculture and

livestock, food processing, energy etc.) roles can be applied as well.

Table. 2-3 Engineer Job Roles based on Interview (by Industry Type)

Materials and metals research Agriculture worker

Mining plan (breeding, pest control activities,

Power, high-voltage power measures and studies)

Heat and water supply Vegetable cultivation

Agriculture —
Construction and road infrastructure . Greenhouse vegetable cultivation
and livestock

construction Machinery operators

Software Research and development
Mining Machinery operators Production management
industry Measurement Machinery repair services

Geology

Machinery repair services

Chemistry

Weather

Geotechnical engineer

Air conditioning

Managing technicians

Process management Head of factory
Mechanics Production plan
Machinery operators Process management
Quality control Textile and Quality control
Food
Research and product development garment Machinery repair services
processing .

) Sanitary and safety control industry Managing technicians

industry
Manufacturing process design IT systems and software
management Human resource management
Procurement costs management Design

Preparation of technician
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Providing technical instruction for
workers
Raw material purchase and cost
accounting
Leather Develop, execute and monitor
. Head of factory )
industry construction plan
Develop materials plan
Construction : -
Construction planning
Construction management
Materials management
Head of factory Technology administrator
Quality control Machinery operators
Process management Machinery repair services
Energy/Power
Material order management Managing technicians
Glass and laminating lines, Mechanics
Construction operation Research and development
materials
Glass drying lines, operation
Pneumatic welding
Glass processing machinery,
operation
Electric welding
Medical equipment operators Project manager
Medical
Medical equipment maintenance Project coordinator
Senior developer
System analyst
Designer
System administrator
Mobile developer
ICT
Programmer
Coding
Computer installation
*repairs, services
Office equipment installation
*repairs, services
Automation system
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Telecommunications

IT network

Radio technology

Computer technology

Cyber technology

Information system

Database development

Solid electronics

Computer network

Head of factory

Repair factory management

Production management

Service supervisor

Other service
Quality control

Repair supervisor

sectors
Quality assurance

Other

Sales and marketing

Process management

Mechanics

industrial

Machinery operators

sectors

Machinery repair services

Product development

Quality and components check

Sanitary management

Product design

(Source: Processed by research team based on interview findings)

Table 2-4 shows the description of job for engineer and technician, and their academic background

according to the interview survey.

Table. 2-4

Summary of Duties, the Educational Background According to the

Professional Ability of the Engineer and Technician of the Target Company

Job-class,

professional ability

Duty

Remarks

(Educational background)

Consultant/
Chief engineer

(CE)

These consultant/chief engineer Professional ability in
construction and civil industries

An experienced project leader

Engineer involved in the large-scale project,
Multidisciplinary problem-solving skill

In case of manufacturing industry, it is the duties of the plant

manager

Bachelor and Master degree

To acquire qualifications, it is
necessary to pass the examination in
the tenth year after three updates after
acquiring PE

(Update it every three years)
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Job-class,

professional ability

Duty

Remarks

(Educational background)

Professional

engineer: PE

Quality control manager,
To analyze the raw material, to develop new product
To supervise sanitary management and safety management

To supervise an engineer

Bachelor and Master degree

To qualify PE, it is necessary to pass
an examination through business
experience more than 5 years after

graduating from University (Update it

every three years)

Process control manager,

To find and solve the technical problems in each process

Engineer University graduate
To supervise technicians in each process
To maintenance delicate machinery
These technicians perform to support production
Technical College graduate, and
Technician management under the supervision of Engineer, as well as
TVET graduate
operating and maintain machine.
These skilled workers perform in following (Metal
processing, Welding, Carpentry, Painting, electricity, Water
management, Gas delivery services etc.) as well as operating | Technical College graduate, and
Skilled worker
the machines. However, in the Mongolian companies, the TVET graduate
role of these skilled workers are difficult to be differentiated
from the technician.
These unskilled workers perform in various simple tasks Junior high school graduate,
Unskilled worker

under the supervision of Technician and Skilled workers. high-school graduate

(Source: Processed by research team based on interview)

Difference by a Scale, the Form of the Company

According to the result of interview survey, large-scale company and state-owned company distinguish job
duty between engineer and technician clearly in connection with academic record. On the other hand, a small
and medium-sized company seem not to distinguish the job duty between them, and to assign a job in reference
to the professional ability and business experience. Even if the person graduated from University, it has a way
of starting job as operator and worker. In case of large-scale company such as a state-owned company, they have
manage working staff in accordance with occupation classification of YAMATO0S.

In case of foreign companies or joint companies with foreign companies, these companies value the ability
of communication skill and linguistic talent on engineer. However, there are a few human resources which meet
the needs of these companies. In addition, Mongolian companies which have ambition to develop overseas
market also require engineer to acquire linguistic talent and to develop new product. In addition, Mongolian
companies which have ambition to develop overseas market also demand that the engineers should acquire

linguistic talent and product development skill.
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2.34 Personnel Assessment

(1) Overview

This survey was conducted to evaluate the human resource who graduate from higher education including
University (undergraduate course and postgraduate course) and Technical Vocational Education and Training
(TVET) by type of business. Although Kosen Technical College is also one of higher education, Kosen Technical
College was eliminated from investigation object. Because that Kosen Technical College has not produced
graduates in this survey period.

Common issues which graduates of higher education inherent in is a vulnerability of practical skill. There
are some reasons behind this issue. First, curriculum and educational materials which used in higher education
have relatively become older than world standard. Second, there are a few advanced equipment which industry
sector applying in the universities. In addition, academic personnel does not figure out actual business condition
based on international standard. These situations caused the vulnerability of practical skill for the student who
study in higher education organization. Therefore, industrial sector has gauged that the graduates from higher
education organization are not industrial-ready. Mongolian companies hire experienced staff preferentially. It is
quite different between Japanese and Mongolian companies. Japanese company has a custom to employ new
graduates and train them by their own training system in the company.

Secondary, there are a lot of opinions that higher education cannot cultivate the student who acquire
communication skill and spirit of teamwork. Consequently, it is pointed out that companies should give training
on basic communication skills to their staff. Additionally, there are opinions from the companies that the graduate
from higher education are less- creative. Although the graduates from higher education can work possibly in
accordance with manual and instructions, they cannot work positively with the spirit of self-development.

On the other hand, the companies evaluated that the graduates from Technical College and TVET acquired
a practical skill with certain level. However, they received feedback that that they obtained specialized
knowledge and theory insufficiently from the company. In addition, there are some opinion that the graduate
from Technical College and TVET cannot work at the same working place continuously and they have low

motivation to working.

(2) Evaluation on the Industrial Human Resource

As for the industrial human resources in the mining engineering field, engineers working in that field have
a shortage of specialized knowledge such as high voltage engineering and geology for the underground mining
and open-pit mining. Furthermore, generally speaking, it is evaluated that communication skills such as
presentation and report writing skill and data analysis ability are insufficient. In addition, a foreign-financed
mining company pointed out the lack of English skills for business communication of the staff working in the
company.

As for the need of human resources in agriculture and stock farming field, there is high demand to cultivate
the agronomist and biologist who can develop breeding and cultivation due to the Mongolian government’s
policy to increase the self-sufficiency in agricultural crops. According to the result on interview survey, human

resource of agronomist and biologist is almost successfully to be developed. On the other hand, it is pointed out
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by companies that the workers cannot operate the machines as planned, because of the decrease in the educational
quality in higher education organization.

As for the need of human resources in food processing field, the company evaluated that the person working
in the field has a lack of specialized knowledge about blending and purification methods in order to develop the
new market by developing new product. In this filed, there can be found little industrial-university collaboration.
Therefore, the person who studies about food processing in higher education cannot meet the practical skill
which the company required.

Regarding the engineer in textile field, there is survey result that the engineer cannot operate a modern
machine in the process of filature, weave and dye. Therefore, it is necessary to train the staff for long-term in the
company, and consequently to raise the cost to bring up human resource in the company. A major textile company
has a comment that it has no engineer who can maintain the machine.

Due to sluggish economic conditions in Mongolia, the construction industry is also in stagnant situation.
Therefore, it becomes to be difficult to learn project management under the large-scale project. Although
construction engineer can qualify professional engineer through business experience more than 5 years after
graduation of university, most of professional engineer cannot manage the project adequately. Therefore, it is
said that retraining is necessary.

As for the situation of human resource in building material field, engineer who graduated from the
department of material science in Mongolian University of Science and Technology has specialized knowledge
of concrete. However, that engineer has a lack of analytical skill. Glass manufacturer pointed out that that new
graduate from higher education organization has low practical skill due to insufficient educational facilities in
University.

Regarding the engineer in energy industry field, the company takes priority to hire experienced engineer.
The company basically does not expect new graduate as an industry-ready. Regarding the engineer in energy
industry field, the company take priority to hire an experienced engineer. The company basically does not expect
new graduate as an industry-ready. In the field of renewable energy, Mongolian University of Science and
Technology and technical college located at Darkhan offer the educational program. However, the graduates
from those have a lack of practical skill due to the insufficient educational facilities in higher education
organizations.

Regarding the human resource in ICT filed, the graduates from the department of Information and
Telecommunication Technology in Mongolian University of Science and Technology undergo an assessment
from ICT industrial sectors. However, software engineer has a lack of fundamental knowledge about software
design. In addition, some ICT companies set out to accept an order of business process outsourcing and software
development from overseas companies. However, the company has few human resource who obtain foreign

linguistic talent.
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Table. 2-5 The Evaluation of Human Resources of the Graduates based on their

Educational Attainment Level and Vocational Skill Training Institutions

Mining Industry

Experienced workers are prioritized compared to the fresh graduates when hiring

Overall evaluation Poor foreign language communication skills

Lack of practical knowledge and learning opportunities to develop teamwork skills

Lack of learning opportunities about the latest steel mill machinery in universities

Lack of learning opportunity about the latest geology and mining software

Low level of education on steel framing design

Undergraduate graduates | Lack of professional, communication skills (presentation & report writing skills etc.) and data

analytics skills

There are no universities that teach about high voltage electricity

Relies upon the old Russian curriculum and falls behind in the process

Technical College graduates have sufficient practical skills but lack of theoratical knowledge

Technical College including poor problem solving skills

graduates During the Socialist Era in Russia , technicom!® graduates were employed after graduation,

undergoing training and thus have a high level of practical skills

Agriculture and Livestock Industry

Univesity students undergo onsite practical training starting during their Second year. Long-term
onsite practical training takes place during the Fourth year; allowing the students to acquire

sufficient practical skills expected to accomodate the work-force needs.

The quality of university education is declining. Some are unable to operate machines and
Undergraduate graduates ) ) ) )
equpments according to the instructions stated in the manual.

The old curriculum of the socialism era is still being used.

Poor educational level of educators

Lack of opportunities in acquiring onsite practical skills

TVET graduates incharge for developing strawberry jam as well as providing guidances to other

employees.
As TVET graduates are experienced with operating the machines, they have been given
TVET graduates
responsibility to operate machines and equipment as well as providing guidance to other
employees.
Food Processing
Overall evaluation Experienced workers are prioritized compared to the fresh graduates when hiring

19 Technicom refers to a vocational education institution in the period of Socialism where it qualifies middle school graduates to enroll and the
students will undergo vocational training for 4 year.
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Lack of practical skills

During the Socialist Era, technicom graduates were employed after graduation, undergoing
training in Russion after gaining onsite experiences in factories. They will be promoted to

Engineers level having gained the experiences.

Have limited general knowldge about food technology, unable to learn the specific contents in-

depth, hence, lacking specific knolwledge.

The business-education cooperative learning content is not tallied.

Undergraduate graduates | Human resources that can accommodates expectations

High-expertise, career-oriented to be employed for long period.

Food technology graduates from top 5 universities are hired. Each employee will first start as an

operator.

Able to complete tasks according to the manual.

Technical College
Lack of positive learning attitude, enthusiasms as well as originality and creative thinking skills
graduates
Lack of specific theoretical knowledge
Textiles
Overall evaluation Experienced workers are prioritized compared to the fresh graduates when hiring

Undergraduate graduates | Lack of learning opportunities about the latest machines, hence, lack of practical skills.

There are no human resources available; who are able to both maintain and operate the machines.

Leather

Since there is no vocational education institution that offers leather processing course, the training

Overall evaluation takes place in the hiring company.

Takes 3 to 5 years to become skilled employees.

Construction

Sufficient theoratical knowledge but lack of practical skills

Undergraduate
There are many qualified Professional Engineers where most of them are not qualified enough for
undergraduates
project management, thus, there is a need for reeducation and retraining.

TVET undergraduates Sufficient skills but lack of theoretical knowledge

Construction Material

The expertise and the knowledge possessed by the Materials Engineering Graduates from the

Mongolian University of Science and Technology (MUST) accommodate the needs and requirements

Undergraduate
of the Manufacturing industry where knowledge on concrete is necessary.
undergraduates
The curriculum set by the university is unable to catch up with the latest technology available, hence,
the lack of practical skills.
Technical College Sufficient knowledge but poor technical skills thus there is a need to reeducation and retraining. Unable
undergraduates to learn in adapting to the new environment.
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TVET undergraduates

TVET graduates consist of those who are unable to pursue their higher education studies in universities

lacking motivation and enthusiasm.

Energy

Overall evaluation

Experienced workers are prioritized compared to the fresh graduates when hiring

Graduates of the Mongolian University of Science and Technology (MUST) and Darkhan Technical

College have advantageous.

There are a few university graduates who have low skills compared to the TVET graduates; depending

on the individual.

The graduates from Darkhan Technical College possess higher practical skills compared to the

university graduates and their theoretical knowledge as good as the university graduates.

Graduate (master)

graduates

Renewable energy is being taught mostly in the graduate school than in the undergraduate level.

Undergraduate (bachelor)

graduates

Due to the poor maintenance of the machines and equipment which lead to the declining opportunities

for practical training thus limiting their practical skills.

Medicine

Undergraduate graduates

Machinery graduates from medical universities are immediate asset to the firm.

ICT (Information, Computer & Technology)

Undergraduate graduates

Problems on communication skills and teamwork.

Lack of developing skills

The University’s curriculum allocates more time on the academic, thus limiting time for practical

training.

University graduates are not expected to be immediately effective. The graduates will be trained in

hiring companies.

University graduates lack basic skills on computer software, English communication skills as well as

inadequate knowledge on professional working ethics.

Network maintenance personnel from MUST’s telecommunication school are being employed

Other Manufacturing Industry

Overall evaluation

Due to lack of practical skills, each employee starts as an operator.

Due to the lack of learning opportunities on the latest machines, there is the need to train each employee

using the on-the-job training (OJT) practice.

Undergraduate graduates

Solid theoretical knowledge but poor machines operating skills

High-qualified carpentry graduates from the Mongolian University of Science and Technology
(MUST)

TVET graduates

Low level of motivation and propensity to disregard company’s rules and regulations. Tendency to quit

in short term.
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Other services

Lack of language skills

Overall evaluation
Lack of technical education

Students will only be taught theoretical knowledge without the practical training in the university and

later will be trained in the hiring companies.

The Railway department graduates of the Institute of Transportation have undergone practical training

in the university.

Undergraduate graduates . - - — -
The university graduates do not possess the necessary practical skills such as car repairing skills

particularly in terms of electrical system repair.

The University graduates are fully equipped with the theoretical knowledge but lacking practical skills

Educational content is out-of-date.

There is little to no difference between Technical College and High School. Graduates from both
Technical College Technical College and High School often do not recognize the automotive parts and its functions. It is
graduates in such a state where nothing can be done. The graduates will undergo on-the-job training (OJT) in the

hiring companies.

TVET used to take 3.5 years of training until completion but have been shortened to 2.5 years, leading
MCYT (TVET) graduates

to the declining workforce quality.

2.3.5 Future Demands for Engineers

(1) Demands of Employment in Three Industrial Sectors

We survey recruiting policies of three industrial sectors which we found through the interview sessions with
companies, classifying the answers from the companies into ‘positive forecast’, ‘preservation of status quo’,
‘reduction’ and ‘unclear’.

As a whole, out of all 30 companies, 12 companies (40 percent) answer positive forecast, 17 (57 percent)
answer preservation of status quo, one (three percent) answer unclear.

Although being in the recent sluggish economic situation, the answers of preservation of status quo are
found the most followed the answers of positive forecast; the answer of reduction none and the answer of unclear
only one.

As to companies in the primary industry, though the number of companies is small, we note that out of four
companies, three give positive forecast and one company preservation of status quo. As to companies in the
secondary industry, out of 18 companies, seven companies (44 percent) give positive forecast and nine
companies (56 percent) preservation of status quo. Whereas, regarding companies in the tertiary industry, out of
10 companies, only two companies (20 percent) give positive forecast; seven companies (70 percent)

preservation of status quo and one company answers unclear.
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(Source: Processed by research team based on interview findings)

Figure. 2-7 The Needs on Industrial Sectors

(2) Demands for Engineers among Industries

In this section, we survey demands for engineers according to the type of business we found through the

interview sessions with companies.

We found that the mining industry, the food-processing industry, the textile industry, medical industry are

currently keen for employment; the construction industry, the construction material industry and the service

industry have non-positive policy for employment with many companies answering preservation of status. In

the manufacturing industry, demand for mechanical engineers is high.

Basically, we observe that there is a tendency for growing companies in terms of business and industry to

have positive policy about employment; even companies in stagnant business circumstances, which are on the

way going out from the worst situation, have employment policy of preservation of status quo (not reducing

employment). We note however that job separation rate is in general high and there are a lot of companies which

answer that they refill posts of separated employees to maintain the labor force.
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Figure. 2-8 The Needs of Engineers among Industries

(3) Method of the Human Resource Development

As previously mentioned, companies surveyed preferentially employ practical and experienced person.
Mongolian companies do not put a personnel strategy same as that of Japanese companies. Personnel strategy
of Japanese companies employs new graduates and provide them with training in corporation. However, most
of Mongolian companies adopt “Mentor system” — the system such that experienced engineers instruct new
graduates one to one during the probationary employment period during 6 months to 1 year. After the
probationary employment period, new graduates get a permanent job.

Human resource development is mainly conducted by on-the-job training (OJT). Human resource
development on engineer become configurational structure that senior engineer such as Consultant Engineer and
Professional Engineer supervise and instruct (junior) engineer, and (junior) engineer supervise and instruct
technician.

Other training system except for OJT are internal and external training program. Internal training program
is conducted by the professional ability. Concretely speaking, a rating system giving 1 to 5 year in accordance
with professional skills was established in the company. Practical training is conducted in order to improve their
professional skill. As for the external training program, supervisory authorities and industry group conduct a
training program.

The feature of human resource development categorized by the industrial fields are as following.

As for the human resource development of architecture and civil engineering, it is highly required to acquire a
project management skill for young engineer and mid-level engineer. Mongolian University of Science and
Technology and Association of professional consultant provide training course to qualify professional engineer

and consultant engineer. As for the human resource development of technician, Architectural Development
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Center cultivate a carpenter and a painter by the program in combination with lecture and practical training.
After confirming the practical skill, the certification equivalent to the certificate provided by TVET is issued by
the center.

Regarding the human resource in ICT field, the company requires ICT engineer to obtain the certification
which approved by global software enterprises such as Microsoft, Oracle, Cisco. Therefore, the company send
the person in charge of ICT to the training organization specialized in ICT. Some of big companies train ICT
engineer by establishing the institute specializes in ICT in their own company.

In case of the human resource development in foreign companies, the company dispatch the engineer and
technician to home country in order to train them. In case of Japanese-affiliated company, the company dispatch
prospective engineer to Japan for 2-3 years, and bring up to experienced engineer. After coming back to

Mongolia, experienced engineer engage in advanced work, and instruct young engineer.

2.3.6  Future Technical Development Needs for Engineer

As it has been mentioned in 1.2 “Important area for national development plan”, the Government of
Mongolia has formulated Vision 2030 and aimed for developing environmentally friendly technology and
democratic & transparent governance system as well as diversifying of industries from traditional dependence
on commodity of mining, agricultural and livestock sectors to making higher value addition and productivity
through technical innovation. In addition, in order to achieve the above mentioned target, in particular,
introduction of advanced technology for development of such industries as agriculture & livestock,
manufacturing sector-food processing, textile & garment, leather, construction material, processing of mining
products-, energy, infrastructure and ICT and nurturing of highly professional engineers of the above industries,
are greatly needed.

According to the interview survey, the JICA Study Team has summarized concrete technical development

needs for engineers in major industries-including the above sectors- in the table below.

Table. 2-6 Technical Development Needs for Engineers in Major Industries

Sector Technical Development Needs ( knowledge and skill gap) Remarks

Latest software knowledge and skill for geology

Mining | . . Ve
Technical knowledge for high-tension electricity
Underground mining (geotechnique, mining plan, etc.)
Mine blasting
Agriculture & Improvement of bl.eeding' and c'ultiv'ation technology
Knowledge and skill of bioengineering
Livestock
Food Processing Knowledge of b!ending ingredients and production : Meat prpcessing
Knowledge of diary product . Production of diary
Knowledge and experience of product development product
Textile & Leather . Knowledge and skill for maintenance and operation of
machinery

Knowledge and experience for programmed machinery
Knowledge of material

Analytical skill for composition and strength of construction : Cement production
material

Knowledge and experience for research & development of new
technology through industry-university cooperation
Knowledge and skill for equipment- power generator, etc.- of . Renewable energy
renewable energy as solar, wind, geothermal and bio

Construction Material

Energy
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ICT : Knowledge and skill for programming language-Java, etc.- : Software
: Skill of development contribution for Open Source Software
such as Linux
Knowledge and skill as system analyst to bring solution to
customers’ operational problems (broad knowledge as
management, marketing and finance is required)
(Source: JICA Study Team based on interview survey)

2.3.7  Expectation for Higher Education Institutions
Firstly the common expectation for development of engineer’s capacity for all industries in the interview

survey is education to nurture practical skill. As it has been mentioned above, educational content has not caught

up with fast-evolving industries’ need and most institutions have still been using outdated curriculum and
educational material, they are urgently required improving the content in accordance with present international
standard. In particular, many interviewees have pointed out that as equipment for practical work is obsolete and
students cannot acquire knowledge and skill of machinery currently used in industries, such equipment need to

be immediately renewed. In addition, since the curriculum of university education is too much biased toward

theory, there is strong request to have more balanced proportion between theory and practice as to 1:1. In this
regard, in order to implement practical curriculum in accordance with industry’s need, universities should recruit
academic with more practical background and nurture their knowledge and skill.

Secondly, it can be pointed out high expectation for developing teamwork and communication skill. Since

graduates of higher education institutions are said to have insufficient attitudes for collaborating as a team,
cooperating each other to solve problems for improving productivity and quality, they should be provided
training for problem analysis and solving through practical work by group. Besides, particularly foreign
companies and ICT companies pointed out the need for improving foreign language communication skill in
engineering departments as their graduates’ communication level is low.

Thirdly, manufacturing companies that plan to expand new market and strengthen competition require

industry-university cooperation or industry-government research institution cooperation be strengthened.

According to them, as Mongolian universities concentrate on basic research and applied technical research even
in government research institutions is rather weak, strengthening industry-university cooperation is crucial to
make product development through technical innovation in the future. Although some cases such as Institute of
Transportation and state owned Mongolia Railway Company show that industry’s need and educational
curriculum closely link each other, they have not reached the level of applied technical research.

Finally, it should be also noted that some interviewees of senior management who have observed transition
from socialism to capitalism economy, have expressed opinion that Mongolia should establish higher education
institution to nurture practical professional engineers by re-evaluating engineers who was educated in Technicom

in socialism era in order to complement university’s engineering education that is too much biased to theory.

2.3.8 Summary
In this section, as a summary of the interview survey, engineer’s job duty, skill gap, and future technical

development needs and expectation for higher education institutions, are briefly described as follows.
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Job Duty

The engineer’s job duty is generally defined as production development, quality management, production
management, sanitary & safety control, and supervision of technician, etc. Particularly, as far as production
management is concerned, identification of problems in each production process and their solutions is a critical
role for engineer. In addition, engineers in some industry such as agriculture & livestock, food processing and
energy are responsible for research and development. On the other hand, technicians in general, are responsible
for operation and maintenance of machinery and some skilled works (e.g. metal processing, electric/gas weld,

paint application, electric/water supply/gas service works, etc.).

Skill Gap
University graduates are to some extent familiar with engineering theory, but since they have no experience

for practicing with latest machinery, they have not acquired practical skills. Besides, in university, as practical
work’s time is limited, skill for problem analysis and solution is not properly educated. Therefore, industry side
has to invest much time and money for training new university graduates by making them experience from
workers and/or operators.

On the other hand, as far as graduates of TVET and Technical College are concerned, while their practical
skill is appreciated to some extent, most interviewees point out of their theoretical weakness. However, it is also
indicated that level for industry-ready recruits is low because their training is based on old and obsolete
equipment. In addition, concerning professional ethics, it is said that they cannot work for a long period of time
in one company due to rather low motivation toward work.

Furthermore, most of the interviewees have pointed out that communication skill, teamwork skill and self
—development mind are not properly educated in higher education institutions for engineering and technology

human resource.

Future Technical Development Needs

In general, in spite of some difference of specific knowledge and skills according to one industry to another,
there is strong need for creative and practical engineer who can engage in new product development, quality
control and production management based on technical innovation with originality and ingenuity. Particularly
export oriented manufacturing industry such as food processing, leather, textile & garment; strongly require such
engineers as to contribute to improvement of quality of products and to development of new products with
knowledge and operational experience of latest machinery.

Furthermore, regardless of industry, it is widely pointed out that engineers need to nurture capacity of
solving problems of production & quality management and thereby contributing to improvement of productivity
and quality through analysis of various data. In this regard, as it has been mentioned above, teamwork and

communication skill as well as analysis and solution skill should be enhanced through practical group work.

Expectation for Higher Education Institutions

The most critical expectation for higher education from industry side is to education which enables

graduates to acquire practical skills. As educational content has not caught up with ever-evolving industry’s
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needs, it is urgently required to develop curriculum based on international standard and to renew equipment for
practical work.

In addition, as the graduates have not acquired sufficient teamwork and communication skill, it is required
for nurturing such skills through group work. Besides improving English communication skill in universities is
also needed.

Furthermore, especially manufacturing companies need further strengthening of industry-university
cooperation in order to promote new product development by technical innovation through strengthening applied
technology research.

In short, it can be concluded that from industry’s point of view, higher education institutions in Mongolia
need to educate students for potential engineers with well-balanced program of latest theory and practical group

work.

2.4 A Survey on the Condition of Elderly Care Facilities

2.4.1 Survey Purpose

We received a request from the MLSP of Mongolia, to include nursing personnel in the elderly care sector
as survey target in the survey on industrial human resources needs. Upon the request, we have conducted field
interview survey at relevant facilities, institutions, and organizations in order to understand the actual situation
focused on nursing personnel in elderly care facilities. At the same time, we also examined training needs for
construction engineering talents in higher education institutions who will contribute to solution of the problem

through understanding issues on facilities and equipment aspect.

2.4.2 Survey Method

In the field survey of December 2016, we conducted interview survey by visiting representative elderly
care facilities near Ulaanbaatar city. The target elderly care facilities and the scheduled dates for the interview
are shown in Table 2-7. All subjects are residential facilities.

"National Elderly Care Development Center" (the only government run elderly care facility near
Ulaanbaatar city) and three other private facilities were selected as survey targets for comparative study. Out of
the three private facilities, two facilities are operated by international NGOs and one facility is operated by a
local NGO.

Table. 2-7 Survey Schedule for Elderly Care Facilities

Survey date Facility name The person in charge Pa?em. Location
organization
* Director of the center
2016/12/12 National Elderly Care Development +Service and maintenance Government | Tuv province
Center manager
*Social worker
2016/12/12 "Missionaries of Charity Mongolia" + Chief administrator and social International
Bayankhoshuu center worker NGO
Ulaanbaatar city
2016/12/13 Missionaries of Charity Mongolia -Social worker International
Yaarmag center NGO
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NGO "Batgerelt-Ireedui . Chief administrator Domestic

2016/12/13 | [ ity care center NGO

In addition, in the field survey of December 2016, we included interview surveys of the related government

agencies and private organizations as following schedule. Survey schedule is as shown in Table 2-8.

Table. 2-8 Survey Schedule for Elderly Care Field Related Government Agencies and

Private Organizations

Survey date The place visited The person in charge Location
2016/12/13 NGO "Universal Progress -Representative
Independent living center
Ministry of Labor and Social Protection
2016/12/23 Social Welfare Service Department * Expert
Social Welfare Service Division Ulaanbaatar city
* Deputy Director
2016/12/27 Ulaanbaatar city *Expert in charge of elderly
Social Welfare Service Departrnent -Expert in Charge of disabled
people

2.4.3 Survey Results
Based on the results of the interview survey, we made general outline of the situation and problems facing

each elderly care facility.
(1) National Elderly Care Development Center

1) Facility Overview
D Establishment

Founded in 1925. In 1967 it was relocated from Tsenkhermandal soum of Khentii province to current
Batsumber soum of Tuv province. Tuv province is adjacent to Ulaanbaatar city.
® Operating Entity

It is the only national elderly care facility located near Ulaanbaatar city. It is run by the Labor and Social
Welfare Service Administration Affairs Department under the MLSP, and operates its activities based on social
welfare law as a basis.
@ Target Residents

The scope of residents is elderly and disabled people who are in need of constant medical and nursing care
as they lack self-reliance skills and relatives to take care of them.
@ Mission

The mission of the Center is to enrich the daily living environment through provision of meals, clothing,
medical and nursing care services, as well as cultural and psychological support.
® Number of Beds

200 beds. 80 beds were added in 2015.
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® Number of Staff

Staff placement - 103 people. Among them, 2 doctors, 2 associate doctors, 4 nurses, 1 psychologist and 1
social worker. Approximately 90% of the staff come from the local Tuv province.
@ Number of Residents

Residents are 126 elderly people (women aged 55 and older, men aged 60 and older), 74 men and 52 women.
35 residents are in a state close to the bedridden therefore are in need of nursing care. Nearly 90% of residents
have some difficulties such as language and hearing disabilities, brain function injury, cerebral palsy, psychiatric
disorder, lower limb dysfunction, visual impairment, etc. 70% of residents are from Ulaanbaatar City, and 30%

are from other provinces.

2) Cooperation with Overseas Institutions

A number of KOICA volunteers were dispatched to the center till 2014. However, since 2014, even though
the center submitted a dispatch application, it has not received any volunteers. Also, they have a track record of
receiving rehabilitation equipment support from Korea and Japan.

Furthermore, an agreement between the center and the M-Link Holdings group of Japan was made in
August 2016. The agreement has three main related to personnel exchange, facility construction, and others.
This agreement was initiated when the group visited the center during their visit to Mongolia in the spring of
2015.

3) Issues Facing the Facility

Issues on Human Resource Development

Human resource development is highly necessary. Staft are engaged in work based on their own creative
ingenuity, but they need opportunities to learn from advanced countries in the nursing care field like Japan. If
there are opportunities such as training in Mongolia or training in Japan, temporary staff can be hired while a
full time staff is attending professional development program. Also, from the perspective of human resource

development, the need to dispatch of overseas volunteer is high.

Issues on Hardware Aspect

Transportation access: No paved roads to the center and there is unpaved road of about 7 km. As the road
freezes, it is relatively easy to drive in winter time, but when snow melts in spring, it gets muddy and
difficult to drive a car.

Laundry facility: There used to be an outdoor laundry facility before, but after the inspection by a
government agency, its use was stopped because it didn't meet the standards. Currently, washing machines
are installed in one room indoors, and operate for 24 hours.

Staff dormitory: Currently there are many local staff. If staff dormitory is upgraded, more staff from
Ulaanbaatar city could come to work thus the quality of service could see improvement. The management
have already submitted a request for building a 24-staff dormitory to the ministries concerned, but haven't
got an answer yet. The land is already obtained, and the center staff have managed to arrange a dormitory
for five people on their own so far, but it is still not enough. In order to make receive volunteers from

overseas such as Korea and Japan, it is necessary to build a staff dormitory.
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Sewage treatment facility: Requested the government, but haven't received a reply. A sewage treatment
facility of the newly constructed sanatorium in the neighboring area in 2015 cost 200 million tugrug. For
building a sewage treatment facility at the center, more costs can be expected.

Rollaway beds: Rollaway beds are also necessary for prevention such as bed sores for residents in bedridden
condition.

Rehabilitation equipment: Received equipment under the support of Korea and Japan, but it is insufficient.
"Missionaries of Charity Mongolia" Bayankhoshuu center

Facility Overview

(D Establishment

Bayankhoshuu center has started its activities since 2011.

® Operating Entity

Missionaries of Charity Mongolia

@ Target Residents

The scope of residents is poorest elderly women with the highest support needs. Some residents don't have

relatives to take care of them and some of them have no identification documents.
@ Mission

To provide homely nursing care services for the elderly who are poor and with the highest support needs.

® Number of Beds

25 beds.

® Number of Staff

Staff placement - 15 people. Among them, 1 nurse and 1 social worker. In addition to 11 Mongolian staff,

there are 4 sisters (India, Korea, Philippines, Bangladesh) are placed from Missionaries of Charity.
@ Number of Residents

Resident capacity is 25 people. Because there are many prospective residents, the center is planning to

improve the indoor environment to increase the number of residents by 5 and allow a total of 30 people to be

accepted.

Others

2)

The building of the center is a private house which is purchased and then renovated.

In Mongolia, there are a total of 3 centers in Bayankhoshuu district, Yaarmag district in Ulaanbaatar city
and Darkhan city of Darkhan-Uul province.

In addition to nursing care services for the elderly, the center is also working on income improvement
support, such as opening sewing classes for local residents.

Don't charge fees from residents.

Regarding cooperation system with medical institutions, the center cooperates with family physician in the

district area.

Cooperation with Overseas Institutions

The center has a track record of receiving support of facility and equipment repair from German companies

in Mongolia.
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3) Issues Facing the Facility

Issues on Human Resource Development

11 Mongolian staffs are also short of knowledge, experience, and expertise, and the needs of participation

in training is high.

Issues on Hardware Aspect

Facility environment: Residents and prospective residents exceeded the capacity, and the room area per
resident is getting narrower. As one solution to this problem, it is considered that if the center can receive
support for providing ger for sewing machine classes, the center use it as a ger sewing classroom and accept
the more residents by filling the present sewing machine classroom space as residential space.

Facility: Nursing Care Welfare Tools/ Equipment: In addition to special tools and equipment, there are also

shortages of normal chairs and desks. There are no rollaway beds.

Issues on Institutional Aspect

There is a problem in acquiring identification documents. Some residents don't possess identification
documents. Staffs, including social workers, are supporting the acquisition of documents, but they face
difficulties. To obtain the documents, it takes at least 3 or 4 months. In some cases, it took 5 years. Besides that,
there are cases in which tooth cell checks are performed to specify the age of residents, and court intervention is

required, which become an issue.
(3) '"Missionaries of Charity Mongolia" Yaarmag center

1) Facility overview
D Establishment

The center has started its activities since 2002. The building of the center is an old private house which is
purchased and then renovated. At the beginning of 2002, capacity of resident was 10 people. Some extensions
were made in 2015.
@ Operating Entity

Missionaries of Charity Mongolia
@ Target Residents

The scope of residents is an elderly men located in the poorest with the highest support needs. Some
residents don't have relatives to take care of them and some of them have no identification documents.
@ Mission

Provides homely nursing care services for the elderly who are located in the poorest with the highest needs
support needs.
® Number of Beds

25 beds.
® Number of Staff

Staff placement - 11 people. Among them, 1 social worker is professional. In addition to 7 Mongolia staffs,

there are 4 sisters are placed from Missionaries of Charity.
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@ Number of Residents
Resident capacity is 25 people, but prospective residents are exceeded. Age of residents is currently 54 to
80.
Others
Basically, the center doesn't charge fees from residents. However, from 2016, there are cases in which cost
of tooth treatment is charged from residents' pensions.
Regarding cooperation system with medical institutions, the center cooperates with family physician in the
district area.
In addition to nursing care services for the elderly, the center has been doing weekend cooking, providing

clothing, medicines, etc. for local poor residents.

2) Issues Facing the Facility

Issues on human Resource Development

Short of professionals. There are needs for external training, but opportunities and budgets are short. Also,
the educational system for nursing care human resource development is not in place, which leads to the shortage

of professionals.

Issues on Hardware Aspect

Facility environment: Residents exceeded its capacity and the capacity of the facility is facing the limit.
Also, there is no space or room where residents can do exercises or sports. Land extension application has
been submitted to the Khan-Uul district, but haven't got an answer yet.

The space of the toilet facility is narrow, and renovation work is planned in the spring of 2017.

Rehabilitation instruments and equipment are in shortage.
(4) NGO "Batgerelt-Ireedui" Disability Care Center

1) Facility Overview
D Establishment

The NGO began providing nursing care services for the elderly from 2009, and then expanded the target to
people with disabilities. The center has provided services to a total of 100 people.
® Operating Entity

NGO "Batgerelt-Ireedui”
@ Target Residents

Residents are elderly people who do not have relatives to look after them, have difficulties in living their
own, and always need medical and nursing care.
@ Mission

The goal of the project activity is "to provide a nursing care service with high satisfaction and improve
quality of life by accepting elderly people and people with disabilities who have difficulties in living on their
own, constantly need medical and nursing care in accordance with domestic legal system".
® Number of Beds

31 beds.
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® Number of Staff
Staff placement - 10 people. Among them, 1 social worker. All staffs except social workers are family
members and relatives of director of the center.
@ Number of Residents
Residents are 24 men and 7 women, aged 21 to 90, a total of 31 people. Some residents have mental illness,
visual impairment, physical disability, cerebral palsy, etc.
The center has signed contracts with nurses and doctors in other districts and are cooperating. Under the
support of Enerel hospital, residents receive a regular medical examinations.
The center aims to maintain and improve daily living behavior and promote participation in center work
within the possibilities of residents.
In order to improve and acquire vocational abilities, the center is promoting participation in study sessions

such as handicrafts, cutting pictures, massages and cooking.

Cooperation with Overseas Institutions
Every year, director of the National Welfare Facilities of Switzerland visits the center and conducts

specialized training as a support in addition to all staff training for 7 to 10 days.

3) Issues Facing the Facility

Issues on Human Resource Development

Every year, there is support from Switzerland as mentioned above, but it is not sufficient by itself. The lack
of professional abilities of the staff are noticeable and training needs are high. In particular, it is necessary to
learn about caring and responding to residents with unilateral paralysis, improving the abilities of social workers,

etc.

Issues on Hardware Aspect

There is a need for renovation of the building of the facility. A European company said that if the center
owned the building, the company will support facilities and equipment aspect, unfortunately the building
of center is rented. Currently the center pays a monthly rent of 1 million MNT.

On the facility side, there are many run down items such as toilets, showers, beds, chairs, wheelchairs, etc.

from the beginning of opening, and there is a need for updating.

2.4.4 Conclusion: Possibilities, Challenges and Support Needs of Nursing Care and Elderly
People Field Development in Mongolia

(1)  About Possibilities of Development of Nursing Care and Elderly Welfare Field in Mongolia
First of all, the possibilities for future development of nursing care and elderly welfare field in Mongolia is

summarized as follows.
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1) Improvement of Legal System Effectiveness
Through field surveys, there were many indications that although the legal system related to nursing care
and elderly welfare exists but it is in a state of sleep without being utilized. Therefore, if the effectiveness of

such legal system can be improved, environmental improvement can be expected.

2) Efforts of Private Facilities

In some private facilities, social workers were thoroughly managing personal records of elderly residents.
In addition to individual record sheets which are in personal record center's proprietary format, social workers
were also preparing personal files and focused on managing personal records that meet with Mongolian standards
such as photocopy of identification documents, doctor's certificate, degree of disability / judgment of labor ability,
agreement between the center and resident, etc. If this good practice can be disseminated to other facilities, it

can be expected to improve the overall level.

3) The Presence of Human Resources that can become a Leader
There are persons with disabilities who have potential to become leaders among the participants of Duskin

Leadership Training for Promising PWD youth, etc.

4) Cultural Background and Spirituality

In Mongolia, there is a culture that cherishes kinship connections. Respecting and caring for parents and
grandparents is important. Children help with housework, and the custom of caring brothers, parents and
grandparents is learned naturally. As the proper environment for nursing care is not in place, the service is now

usually based on the staff's lifelong experiences enhanced with their creativity.
(2) Issues and Support Needs

1) Human Resources Aspect

First, the shortage of quality and quantity of nursing professionals is the most serious problem. It is cited
as a common problem for each facility that conducted the field survey. Table 2-9 shows the number of
professionals among all staff, and Table 2-10 summarizes the breakdown of professionals. Especially for private

facilities, the number of professionals is largely short although the number of residents is small.

Table. 2-9 Number of Residents and Number of staff

Number of residents Number of staff
No. Facility name Al
male female | Total Professionals
staff

1 National Elderly Care 74 52 126 103 10
Development center

) Missionaries of Charity Mongolia 25 0 25 15 5
Bayankhoshuu center

3 Missionaries of Charity Mongolia 0 25 25 1 |
Yaarmag center
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NGO "Batgerelt-Ireedui”

4 Disability care center 24 7 3 10 !
(Created by the survey team on the basis of the interview survey results)
Table. 2-10Breakdown of Professionals
Professionals
No. Facility name Life Nursing Fun§tif) nal Cooking
Doctor training Others
Total (%1 Nurse | counselor staff Instructor staff (%6)
(%2) (%%3) (¢4) (3%5)
1 National Elderly Care 10 4 4 1 0 0 0 0

Development center

"Missionaries of Charity
2 Mongolia" 2 0 1 1 0 0 0 4
Bayankhoshuu center

"Missionaries of Charity
3 Mongolia" 1 0 0 1 0 0 0 4
Yaarmag center

NGO "Batgerelt-Ireedui”
Disability care center

(Created by the survey team on the basis of the interview survey results)

(*1: Doctor / apprentice doctor, *2: Professionals equivalent to social worker, social welfare officer, mental health care worker,
nursing care worker, etc. in Japan., *3: Nursing professional’s equivalent to people who completed initial training, training for
practitioners, care workers etc. in Japan., *4: Professional’s equivalent to physiotherapist, occupational therapist, speech hearings,
judo conservator, licensed masseur/masseuse etc. in Japan, *5: Professionals equivalent to administrative dietician, a dietician, a
cook, etc. in Japan, *6: Sister etc.)

Regarding training needs, contents such as "How to communicate the elderly with intellectual impairment",
"transferring", "position changing", "caring for unilateral paralysis residents", etc. were mentioned. But basically,
it was said that there are general needs for training. Also regarding training methods, training in Mongolia for
short term/medium term/long term, dispatch of experts from Japan, visits, training and practice in Japan were
mentioned.

Therefore, as a direction for supporting Japanese-style care worker training program, the following steps
are considered reasonable. Firstly, nursing staff initial training, then nursing staff practitioner training (former
home helper level 1 and former nursing staff basic training), and in future, care workers training course is
appropriate for introduction support. Moreover, targeting people who have qualification of nursing as candidates
for human resources is also considered to have high relevance for better efficiency and effectiveness.

Furthermore, it is better to consider to institutionalize and implement human resource development
equivalent to "nursing care assistant" in Mongolia, which is being undertaken as a model project in Mie
prefecture, Japan.

Regarding the possibility of employment of nursing human resources in Japan due to the conclusion of the
EPA, there were cited comments such as "Although it is expected that there are many applicants wanting to work
in Japan because of its nice treatment and workplace environment, there will be required some qualifications,

experiences, Japanese language ability". Although it is a problem that can not be solved easily, on the other hand,
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with respect to national facilities, it is noteworthy that a major institution in Hokkaido have already started to
teach Japanese language to four staff members in Mongolia, and planning to begin human resource development
support which includes practical training and internship in Japan. If it is possible to work in Japan, it is thought

that it will lead to improvement of the quality of future Mongolian nursing care industry.

2) Institutional Aspect

Necessity of Qualification System for Care Workers

Currently Mongolia does not have a specialized qualification system for care workers. In the interview from
Social Welfare Service Department of Ulaanbaatar City, there was mentioned that "Currently, it is specified that
to provide nursing care provision, it has to be specialized institution, but detailed of human resources requirement
is not specified in the law" It seems that, workers who do not have the qualifications and expertise as mentioned
above affects the current situation because they are the majority. Establishment of the qualification system and
education system does not only improve the expertise and reputation of nursing care professionals and the quality
of work, but also can ensure to recruit and retain quality staff by appropriate budgetary measures and improved

attitude for the workers in nursing care industry.

Financial Issues

Compared to facilities supported by government and international organizations, the seriousness of the
budget situation in the facilities managed by local NGOs in the private sector was revealed. They have serious
financial problems because not only the original budget allocation is small, but also the determined fee which is
charged from residents can not be collected due to some residents who don't have identification documents and
some residents who have already borrowed their pension in advance. According to a private facility, "National
facilities have support from government and overseas, and the annual budget is about 300 million MNT, but for
center it is about 70 million MNT and it is insufficient for operating costs. Also, residents say that the facility is
supposed to collect a part of the pension, but there are also many leaseholders of the pension and it is difficult

to secure the funds."

Effectiveness of Legal System

On the necessity of improving the effectiveness of the related legal system, the group who run the
organizations for of people with disabilities said "Mongolia has legal system services in place compared with
other Southeast Asian countries, however the problem is that it is not in good working condition due to its low
awareness and its poor management capability. In addition the present legal system does not support the
participation of a group representing people with disabilities. As an example, the nursing care dispatch system
is in place, but it is now not taking place for budget and issues related to finding personnel interested in working
in this field, and however it is free for elderly people and people with disabilities to travel by public transport by
law, since most of the buses are not wheel-chair friendly, many of the wheel chaired people cannot benefit this
system. It is necessary to expand related budgets and improve infrastructure to boost the effectiveness of the

legal system.
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3) Facilities and Equipment Aspect

In terms of facilities and equipment aspect, all the places that we visited cited issues and support needs, but
the support needs of the facilities and equipment of private facilities are overwhelming compared to the national
facilities. In the national facilities, rehabilitation equipment and electric equipment were provided by overseas
support, but private facilities did not receive much support of such hardware aspects, and many of the out of date
items were being used from the establishment of the center.

Regarding national facilities, there is a need for training on proper equipment operation and equipment
maintenance. Regarding private facilities as well, there is a high necessity of not only providing equipment but
also training on maintenance in order to use the equipment continuously.

In order to solve the problem and deal with the support needs of the facilities and equipment as described
above, engineers and technicians with practical ability to carry out technical work such as planning, designing,
supervision, construction supervision, inspection, etc. which are related to construction, refurbishment and
maintenance of buildings are required. Moreover, it is necessary to have personnel with the practical ability to
operate and maintain of equipment, including electrical and electric equipment, and training such technical staff

is also necessary.

(3) Finally: Towards Future Efforts

As mentioned above, the facilities have common requirements for the admission: accept residents who do
not have relatives and need nursing care. But the study, it is seen that the elderly care facilities have become the
place of contain elderly people in the area not the place of living accommodation.

On the other hand, according to the interview survey, there are many cases where elderly people and persons
with disabilities are left at home. Therefore, as a future medium long-term direction, it is necessary to establish
a nursing care insurance system to stably provide high-quality service of health care and welfare so that elderly
people will be able to live a dignified self-reliant life in their familiar area and residence, even if long-term care
needs to be taken.

Lastly, low awareness of elderly care facilities among Ulaanbaatar citizens was also noticed at the time of
the survey. Raising awareness among civil society, government and other parties about the actual condition in

the elderly nursing care facilities is necessary for improving the nursing care and welfare environment.
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Chapter 3. Outline of Higher Education in Mongolia and Industrial Human
Development

3.1 Education System in Mongolia
The school education system in Mongolia is categorized into 4 types such as Preschool education, Primary
education, Secondary education and Higher education (Fig3-1). In other words, Five years of elementary school
(compulsory), four years of junior high school (compulsory), and three years of high school, a total of 12 years

of basic education are necessary for students to go on to higher education.
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Figure. 3-1 Mongolian School System Diagram?’

»Fig3-1 dose not include Kosen education because academic degree is not settled by law and Kosen education introduced unified five-year
education from 15 years old
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@ Preschool Education (5 years)
Preschool education includes nursery school and kindergarten from 3 years old to 7 years old.
@ Primary Education (5 years)
Primary school for 5 years from 7 years old to 11 years old.
@ Secondary Education
Middle School / Compulsory Lower Secondary Education (4 years)
v Junior higher school (compulsory) for 4 years from 12 years old
v' Upper secondary school is normally indicated as high school for 13 years from 16 years old. Also,
Technical and vocational Education and Training (TVET) is categorized as the upper secondary
school which delivers 2.5 years education from 16 years old student. TVET and other educational
institutes are managed by MLSP excluded high school
@ Higher Education (Over 4 years)
Students have to finish compulsory education and high school to go on higher education. Higher education

includes University, Institute, College, and Technical College.

3.2 Current Situation of Higher Education in Mongolia

Higher Education sector in Mongolia consists of University, Institute, College and Kosen Technical College.
Kosen Technical College has been recognized as a part of higher education in April 2016 due to the amendment

of Higher Education Law. Table 3-1 shows the current situation of higher education in the academic year 2015.

Table. 3-1 Current Statistics of Higher Education Institutes?! in Mongolia (2015-2016)

Types of HEIs
Index Branches Total
University | Institute College of Foreign
University
Number of Higher Education Institutes (HEIs) 25 64 6 5 100
State HEIs 13 3 1 - 17
Private HEIls 12 61 5 - 78
Branches of Foreign Universities - - - 5 5
Number of Students 122,870 38,869 570 317 162,626
Public HEIs 92,545 2,211 277 - 95,033
Private HEls 30,325 36,658 293 - 67,276
Branches of Foreign Universities - - - 317 317
Number of Students 5,393 1,596 106 26 7,121
Public HEIs 4,371 140 67 - 4,578
Private HEIs 1,022 1,456 39 - 2,517
Branches of Foreign Universities - - - 26 26
Number of Students 9,782 2,978 169 128 13,057
Public HEIs 8,082 268 106 - 8,456
Private HEIs 1,700 2,710 63 - 4,473
Branches of Foreign Universities - - - 128 128

Statistical Year Book Education and Science (2015-2016 Academic Year)

2! Hereinafter, referred to as “HEI”
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University offers Bachelor’s, Master’s and Doctoral programs, Institute offers Bachelor’s and Master’s
programs, and College can offer only a bachelor’s program. University develops students through their education
program as well as offers the basic research and applied research. In addition, several universities offer the
diploma program to deliver the various quality of education in Mongolia. Institute delivers the education as well
as research through offering Diploma program, undergraduate program and graduate program (Master program

only). College more focuses on education rather than research. Therefore, they offer the Diploma program and

undergraduate program. Kosen Technical College was launched in April 2016 as a new higher education institute.

The education system itself is very new. The government is preparing for the necessary legal environment now.
The president of every institute of higher education is assigned by MECSS. Also, the quota of full-time
bachelor’s program in every university is also set up based on Human Development Plan developed by MECSS.

Table 3-2 shows the basic information regarding the higher education sector during the last decade, the
current situation, and the distribution of higher education institutes, respectively. The number of students in HEIs
is increased based on the needs of higher education since 2000. The number of students in the academic year
2015 increased by about 65% from the academic year 2002. The number of permanent staff members were
increased about 25% in the academic year 2015 from the academic year 2002. However the growth rate of
permanent staff members much lower than the growth rate of students due to the issue of financial resources in
HEIs.

Table. 3-2 Main Indicators of Higher Education during the Last Decade

Indicators 2006-2007(2007-2008|2008-2009|2009-2010(2010-2011|2011-2012)|2012-2013]|2013-2014]2014-2015]|2015-2016

Higher Education Institutes (HEIs) 170 162 154 146 113 101 99 100 101 100
State HEIs 48 47 48 42 16 15 15 16 16 17
Private HEIs 116 109 101 99 92 81 79 79 80 78
Branches of foreign universities| 6 6 5 5 5 5 5 5 5 5
Accredited HEIs 88 91 86 86 68 67 70 63 65 67

Total enroliment of HEIs 142,411 150,326 161,111 164,773 170,126 172,798 175,591 174,045 178,295 162,626
State HEIs 93,478 99,037 106,611 100,581 104,431 104,101 105,751 101,855 103,650 95,033
Private HEIs 48,552 50,878 54,114 63,835 65,306 68,302 69,353 71,689 74,233 67,276
Branches of foreign universities 381 411 386 357 389 395 487 531 412 317
Accredited HEIs 123,609 133,071 140,768 151,049 161,304 164,884 168,943 163,156 170,272 154,172

Total staffs employed by HEIs 12,175 12,492 12,555 12,849 12,824 13,021 13,175 13,212 13,360 13,057
Full-time faculty members 6,818 6,892 7,020 7,219 7,183 7,295 7,331 7,385 7,528 7,121

(Statistical Year book Education and Science (2015-2016 Academic Year))

On the other hand, the government integrated HEIs to assure the educational quality from 2007 to 2012 and
some of the national colleges were categorized as Technical and Vocational Education and Training on middle
education since 2007 to 2012. In addition, some of the private HEIs were closed due to the number of students
decreasing. As a result, the number of HEIs decreased from 185 of FY 2003 to 100 institutes of FY 2016.
Table3-3 shows the percentage of students who entered university from full-time high school. The enrollment

rate is continuously over 80% every year since 2010 and it shows a very high value compared to other countries.
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Table. 3-3 Percentage of Education Continuance Rate (Full-time High School to
University)
2010-2011]2011-2012(2012-2013|2013-2014| 2014-2015 | 2015-2016 [2016-2017

Number of the graduate students 34,521 40,005 | 40371 35,010 19,735 36,562
(Full-time)
Number of enrollment who enrolled
university per full-time high school 31,334 30,536 33,328 33,273 30,537 17,828 27,626
graduates

Number of enrollment 19,528 17,772 19,499 18,189 18,108 12,146 16,605

(National University)

Number of enrolment 11,806 12,764 13,829 15,084 12,429 5,682 11,021

(Private University)
Enroliment rate 83.0 88.5 83.3 82.4 87.2 90.3 75.6

(Statistical Year Book Education and Science (2015-2016 Academic Year))

Table 3-4 shows the distribution of higher education in Mongolia. 91% of HEIs is concentrating in

Ulaanbaatar. Therefore, it could be a financial burden on students and family who live in rural areas in Mongolia.

Table. 3-4 Distribution of Higher Education in Mongolia (2015-2016)
All HEIs i;a:;fx:g Al students| Al staffs AIIF::J;E?G

Western Region 2 5 4,717 594 305
Bayan—Olgii 1 1 558 71 37
Govi—Altai - 1 574 83 53
Zavkhan - 2 486 199 72
Uvs - 1 217 19 10
Khovd 1 - 2,882 222 133
Khangai Region 4 4 4,066 442 230
Arkhangai 1 1 1,207 114 67
Bayankhongor 1 - 225 21 9
Orkhon 1 2 2,261 264 130
Ovorkhangai - 1 42 8 4
Khovsgol 1 - 331 35 20
Central Region 2 6 5,058 564 329
Darkhan—Uul 2 5 4,406 465 275
Dornogovi - 1 652 99 54
Eastern Region 1 - 708 106 40
Dornod 1 - 708 106 40

The Capital
Ulaanbaatar 91 - 148,077 11,351 6,217
Total 100 15 162,626 13,057 7,121

(Statistical Year Book Education and Science (2015-2016 Academic Year))

Revenue of HEIs is shown in Table 3-5. The main resources of HEIs are tuition fee from each student and

it covers about 71% of total revenue in HEIs. Both of central and local governmental budget for HEIs are only

17.3% of total revenue in HEISs.
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The number of the students has been increasing as well as revenues of tuition fee. As a result, the total
revenue of HEIs was increased around 80% from AY 2012. However, rural governmental grant and subsidies

from State Training Fund were decreasing.

Table. 3-5 Revenue of HEIs (2016)
Source of Revenue Total Undergraduate Graduate program Short Course
program (Master, Doctor)

Central Budget 47,321,129.2 42,083,241.1 971,448.4 4,266,439.7
Local Budget 394,668.0 57,042.9 - 337,625.1
Income from core activities (Tuition payments) 237,889,795.8 213,732,585.6 212943242 2,862,886.0

Supported by the State Training Fund 14,142,157.3 13,761,673.7 380,483.6 -
Private payments 223,747,638.5 199,970,911.9 20,913,840.6 2,862,886.0
Income from subsidiary activities 20,744,229.0 18,711,562.6 1,579,113.5 453,552.9
Donations from organizations and indiciduals 5,173,6925 4982.219.2 185,587.9 5,885.4
Funding for programs and projects 4,612,953.5 3,141,102.2 642,606.8 829,2445
Other 16,633,517.8 15,131,033.0 1,204,464.6 298,020.2
Grand Total 332,769,985.8 297,838,786.6 25,877,545.4 9,053,653.8

(Unit: 1,000MNT)

Number of graduates on engineering course and science course are much less than other courses (Table3-

6).
Table. 3-6  Higher Education Graduates by Field of Study and Degree Earned (2014-
2016)

Field of Study Diploma Bachelor's Master's Doctoral Total
Education 2 4,983 1,070 11 6,066
Humanities and Arts - 1,975 355 20 2,350
Social Sciences, Business and Law 8 10,874 2,698 25 13,605
Science 12 1,490 231 8 1,741
Life sciences (Biology) 5 157 58 3 223
Physics, Chemistry, Geology and Geography 3 529 122 3 657
Mathematics and Statistics - 70 29 2 101
Computer Science 4 734 22 - 760
Engineering 71 4842 369 7 5,289
Engineering 8 2,433 172 6 2619
Manufacturing and Processing 40 1,439 130 1 1,610
Architecture and Civil Engineering 23 970 67 - 1,060
Agriculture - 785 80 874
Health and Welfare - 2922 175 21 3,118
Services = 1,824 275 5 2,104
Other - 33 1 - 34

Total 93 29,728 5,254 106 35,181

(Source: Statistical Year Book Education and Science (2015-2016 Academic Year))

The National University of Mongolia, Mongolian University of Science and Technology, Mongolian State
University of Agriculture, Transport Institute and German-Mongolian Institute for Resources and Technology as
a national university and only a few universities such as Institute of Engineering and Technology, New Mongol
Institute of Technology. However, there are not many HEIs have the faculty of science or faculty of engineering.
The low rate of employment for the bachelor’s program can be attributed to the fact that the number of graduates
from the faculties of science and engineering is not many. Due to the abounding mineral resources, primary

industries are a major industry in Mongolia. However, the Secondary industries such as manufacturing industry
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which increases the value of natural resources are not developed. It means that there are not enough business
opportunities for students who study engineering and science to work in that sectors. In addition, there is a
mismatch between industrial sector and educational sector regarding the type of human resources. HEIs develop
the students through their educational program, but the students are not well suitable for needs from industrial
sectors. More practical engineers are looked for. Various factors shown above affected the fact that not many
numbers of students want to study in science and industrial fields. As a result, out of the total number of students,
only 5 % of the students graduated from science fields and 16.3% of the students graduated from engineering
fields of total students. However for graduates of the master’s program it is even lower, 4.4% in science and

7.0% in engineering respectively.
3.3 Current Situation of Kosen Education in Mongolia

3.3.1 Condition of Legislation

» Non-Governmental Organization Center for Kosen Education in Mongolia which was established in
January 2014 (re-named as “National Kosen Association” in October 2016) accepted as the organization
which undertakes introduction of Kosen education system in Mongolia with Minister’s Law in Number
1A/4151 (Appendix 5) in 8" July 2014 by Ministry of Education and Science (Ministry of Education,
Culture, Science and Sport in current name)

» In July 2014, Ministry of Education and Science researched education system in primary, secondary,
higher education and university organization for revision of Education Law and Higher Education Law
with working group on that. However, research on Kosen education system was not become a target of
research. Therefore, Center for Kosen Education in Mongolia researched Japanese Education Law and
standards for establishment of Kosen Technical Collage. And, they submitted translated that standards
guide for establishment of Kosen Technical College in Mongolia.

»  Center for Kosen Education was directed to testify Kosen education to be a higher educational institute
by Ministry of Education and Science. Center for Kosen Education got understanding that Kosen
Technical College is one of the higher educational institutes by indicating the abstract of Japanese Law
on Education with advice from National Institute of Technology.

»  The establishment of official working group for the draft law of Kosen education and draft standards for
establishment of Kosen Technical College was decided in Ministry of Education and Science after top
senior officials visited National Institute of Technology and Kosen Technical College in Japan.
(Minister’s Law in Number A/317 on 10" August 2015) (Appendix 6,7 )

Working Group suggested adding following seven (7) items into Higher Education Law in terms of
introduction of Kosen education in Mongolia.
1. Conferment of Associate Degree to Kosen Technical College graduates
2. Kosen Technical College will be added one of the HEIs
3. Five-year integrated education system delivered by Kosen Technical College shall accept secondary
education graduates

4.  One-hundred ten (110) credits will be required to acquire Associate Degree
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5. Kosen Technical College can recruit teachers in Professional engineer
Associate degree will be added to degree hierarchy

Kosen Technical College graduates can be transferred to the third year of university

» IlItems of “2. Kosen Technical College is added one of the HEIs” and “5. Kosen Technical College can

recruit teachers in Professional engineer” are added to revise Higher Education Law in April 2016.

»  Higher Education Law Number 1/4 4.5 required to set the standards of Kosen education. Working Group
formulated common standards for Kosen education system in Mongolia with reference to some
curriculum of Kosen Technical College in Japan (National Institute of Technology, Oita College,
Tomakomai College, Sasebo College and Kumamoto College Yatsushiro Campus), curriculum of
existing Kosen Technical Colleges in Mongolia, comprehensive high school and university’s curriculum
in Mongolia. These common standards were settled in Minister’s Law Number A/177 on 4% May 2016
as follows.

Objective of program

Study plan

Teaching plan (curriculum)

Pedagogy

Standards of educational environment

Requirement for new students

Requirement for teachers

Prospective skills and technics of graduates

Students grades and valuation

Quality confirmation of program

Information system of organization of management

SN N N N N T R VR N UL NN

Cooperation and affiliation with external organization

»  Except for Kosen Technical College curriculum, Kosen education system is followed to common items of
categorization rules of HEIs (Minister’s Law Number 26 on 21% January 2010) since Kosen Technical

College was one of the HEIs (Appendix 9).

According to the background above, legislation for Kosen education system in Mongolia is not perfect
enough with regard to the current situation in existing Kosen Technical Colleges in Mongolia which already
accept students, conferment of degree in graduating Kosen Technical College and legal environment regarding

to transfer from Kosen Technical College graduates to the third year of university should be settled immediately.

3.3.2 Related Organizations of Kosen Education
Figure 3-2 shows related organizations of Kosen education system in Mongolia.
Kosen education system and Kosen Technical College itself are managed by MECSS in accordance to the

position of Kosen education system which is one of the Higher Educational Institutes. And, National Kosen
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Association (Center for Kosen Education in Mongolia in former name) is settled to support policies on Kosen
education system and to manage counter service for Kosen education system related organizations in Japan.
Additionally, Society for Establishment of Mongolia Kosen is newly founded to support business-academia
collaboration such as internship and collaborative researches by Kosen. These supporting organizations and

existing three Kosen in Mongolia are to promote Kosen education.

Figure. 3-2 Kosen Education and Related Institutions

»  Ministry of Education, Culture, Science and Sports (MECSS)
MECSS is mainly managing Kosen education system in Mongolia. Division of Higher Education is
the main body of legislation of Kosen education system in Mongolia. Figure 3-1 shows an outline of

Ministry.

Figure. 3-3  Organization of MECSS
Ministry is composed from eight departments which are; Education Policy, Science and Technology Policy,

Culture and Arts Policy, Physical education and Sports, Administration Management, Policy Implementation
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and Adjustment, Finance and Economic, and Management adjustment, internal monitoring, under Minister,
Vice-Minister and deputy secretary. Education policy in Mongolia is mainly settled by the division of education
policy, and higher education policy is managed by the division of higher education.

The outline of departments and divisions which are related to higher education policy are as follows.

(a) Division of Education Policy
To develop laws and acts related to education sector in general, and to settle short, middle and long-

term plan and strategy of education promotion policy and draft master plan in Mongolia.

(b) Division of Science and Technology Policy
To develop concepts of laws and acts related to science technology promotion and produce programs.

To research regarding to policy management and science technology.

(c) Policy Implementation and Adjustment

To coordinate the counterparts, related division and implementing institute for implementing the project
and program in accordance with the policies.

To develop the plan of fund-raise as well as to arrange the organization structure for implementing the

project/program smoothly.

» Mongolian National Association of College of Technology
Mongolian National Association of College of Technology is a Non-Profit Organization to support for
Kosen education Policy by MECSS. This organization becomes a counterpart in Mongolia to collaborate
among existing Kosen Technical Colleges, universities and industry in Mongolia. The Association is
managed by Chairman (Director of Institute of Technology, Mongolian University of Science and
Technology), Secretariat general (one of directors of current Kosen of Mongolia roundly in a year), two

teachers in Mongolian national universities, and three former Japanese teachers of Kosen.

» Mongolia Kosen Cooperation Forum

Mongolia Kosen Cooperation Forum is supporting collaboration among existing Kosen Technical
Colleges in Mongolia and Mongolian industries. Especially, it has the role of industry-academia
collaboration which is the characteristic of Kosen education system (such as internship program and
collaboration researches) and employment support after graduation. This cooperation is composed by board
members such as Director of Institute of Technology, Mongolian University of Science and Technology,
Vice-Dean of MUST, Department chief of Industry-Academia Collaboration in National University of
Mongolia whose are alumni of studying in Japan. Currently, Mongolian Construction Association is a

member, too.

In addition to these bodies, there are Japanese organizations in Mongolia.
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»  Ulaanbaatar Liaison Office of National Institute of Technology
National Institute of Technology established Liaison Office in Mongolia in November, 2016. This
Liaison office is the first international branch and one of three offices overseas of National Institute of
Technology. The main roles of Liaison office are to promote Kosen education system expansion and
researches. A Japanese officer will be allocated as the Chief of Liaison Office in Mongolia from April 2017.

Currently, the local chief and two staff members are working on it.
3.4 Current Situation of HEIs in Mongolia

3.4.1 Mongolia University of Science and Technology (MUST)

MUST is one of the prestigious HEIs in Mongolia and the nation’s only university dedicated to science and
engineering, and the only higher education institution specializing in scientific, technological and engineering
fields. MUST is composed of 18 schools until 2013. However, the schools have been integrated into 8 schools
in 2015. TVET and the Kosen are also managed by MUST as affiliated schools. Diploma program, bachelor
degree course and postgraduate courses (Master’s and Doctoral degrees) are provided by MUST.

Table 3-7 shows a statistics of MUST. The number of staff is over 1,000 including 723 lecturers in January
2017. There are around 21,000 students are studying in 8 schools. In fact, there is no adequate number of faculties
to cope with the large amount of students. Same problem has been informed through “JICA Data Collection
Survey on Higher Education of Engineering in Mongolia (2012)”

In order to compare Kosen education system, this section evaluates the current status of undergraduate

program in MUST.
Table. 3-7  Number of Students and Faculty in each Department
Department (Undergraduate) # of Educational # of Students # of faculties
Program

Civil Engineering and Architecture 7 3,200 104
Business Administration and Humanities 12 2,300 117
Industrial Technology 15 2,900 88
Geology and Mining Engineering 12 3,500 111
Information and Telecommunication Technology 9 2,700 100
Power Engineering 7 2,800 74
Mechanical Engineering and Transportation 10 2,300 19
Applied Sciences 10 1,300 110

Total 82 21,000 723

3.4.2 Education System

A lesson delivered in MUST is composed of lecture (60%), exercise (20%) and laboratory (20%). The ratio
of the laboratory is not high especially for the undergraduate program. Then it shows that theory oriented lectures
are provided in class. The university tends to develop the skilled engineer or researcher through the program
including Master’s course and Doctor’s program in not only the Mongolia but also the other countries. So

university more focuses theory oriented lectures rather than more practical lessons.
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3.4.3 Issues on Education Program in MUST

The theory oriented lectures are mainly provided on undergraduate program in MUST. There is concern
about students that they could not obtain the particular ability such as practical intelligence and problem-solving
skills due to lack of exercise end laboratory work and lack of necessary educational and research equipment.
Furthermore, most of the equipment installed on MUST are very old.

18 schools were integrated into 8. However, integrated schools are not fully utilized until now. MUST still
delivers the lesson based on subdivided engineering education. It brings a gap between the ability of MUST
graduates and engineering human resource with the high versatility needed by industries.

In this condition, MUST is implementing the projects to improve the quality of education.

»  Higher Engineering Education Development Project (M-JEED)
v" Curriculum development through Twinning program (Mechanical Engineering, Architecture
and Civil Engineering)
v' Capacity building of lecturers and researchers through Joint Research Program
» Introduction of CDIO framework

v Improvement of curriculum of bachelor by CDIO framework

3.4.4 Students’ Employment Rate
Table 3-8 shows the employment rate of graduates by schools??. In 2013, about 100% of students could

obtain the job. The employment rate was getting decreased in 2016.

Table. 3-8 Employment Rate in Schools, MUST (%)

School Employment Rate
Civil Engineering and Architecture 44
Business Administration and Humanities 37
Industrial Technology 53
Geology and Mining Engineering 39
Information and Telecommunication Technology 32
Power Engineering 72
Mechanical Engineering and Transportation 56
Applied Sciences 47

(Source: Employment Survey—MUST)
The low employment rate was affected by the economic situation of recent days. At this moment, the
employment rate in school which is related to energy, mechanical engineering, and industrial technology is
relatively higher than other schools. However, the low employment rate in civil and architecture engineering,

geology and mining engineering prove the worsening of economic conditions in Mongolia.

2 Employment Survey- MUST (July, 2017)
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3.4.5 German-Mongolian Institute for Resources and Technology (GMIT)

German-Mongolian Institute for Resources and Technology (hereinafter referred to as GMIT) has been
established to improve the quality of HEIs and conduct research for leading the edge of technology in 2013
based on the mutual efforts between Ms. Angela Dorothea Merkel, a prime minister of German and Mr. Tsakhia
Elbegdorj, the president of Mongolia. GMIT offers the undergraduate program and graduate program (Master’s
course) in the Nalaikha. German Agency for International Cooperation (GIZ) has implemented a project for
capacity building to make GMIT management more stable.

The quota of students is 500. Currently, 100 students are studying in GMIT and its number will be increased

year by year. GMIT provides the small-class education for giving effective lessons to students. Along with that,
students and lectures are living in the same dormitory like Kosen Technical Colleges in Japan.
There are various lecturers from Germany and America as well as Mongolia and in total 65 experts working in
GMIT. Even Mongolian lecturers have the experience to conduct research in Germany and America. 60% of the
lecturers obtained Doctor degree. The GMIT is offering the high-quality education through utilizing the talented
lectures. One of the fundamental factors for guaranteeing the quality of an education service in GMIT is a human
resource from Germany. The International lecturers have been introduced by Deutsche Akademische
Austauschdiens (German Academic Exchange Service, hereinafter referred as DAAD) and necessary cost to
work in Mongolia is fully covered by DAAD. At the same time, some of management staff members are sent to
DAAD.

There are 4 programs (Raw materials / Process engineering, Mechanical engineering, and Environmental
engineering) to offer students. Once students finish their 4-year study, they can obtain the Bachelor of Science
as a degree. Basically, GMIT optimizes the curriculum developed in German. However, they conduct the survey
through the questionnaire to evaluate the need and demand in the industrial sector in Mongolia and reflect the
feedback to their educational contents. As a result, 80 companies answered. The lectures are delivered with
experiment and laboratory work using the high-quality equipment settled by German at no charge.

The lectures are taught in English. If the students need a supplemental study before entering the GMIT,
GMIT offers preparatory education course for 1 year to the student. Then students could attend lectures such as
English, Math, Physics, Chemistry and so on. GMIT gives the opportunity for to experience in society by
internship program. Through making good relationship with industrial sectors, GMIT thought they could secure
the place of employment for students. The first batch will graduate in 2018.

3.5 Overview of Technical Vocational Education and Training (TVET)

3.5.1 OQutline of Technical Vocational Education and Training (TVET)

Technical Vocational Education and Training (TVET) is not a higher education institute such as university
or Kosen Technical College but one of vocational institutes which has been relegated from Ministry of Education
and Science (current MECSS) to Ministry of Labor (current Ministry of Labor and Social Welfare) by the
government in June 2012. TVET mainly targets to cultivate workers.

Table 3-9 shows the basic data of TVET. Currently, there are 80 TVET and a half of them are established
in countryside. There are around 20,000 newly enrollees. And, there are around 10,000 enrollments who

graduated from lower secondary school entered vocational school in 2.5 years education (after 2012-2013).
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Table. 3-9  Basic Data of TVET
2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 2015-2016

Total Number of TVET 63 71 78 79 76 80

National TVET 44 49 50 53 52 49

Private TVET 19 22 28 26 24 32
TVET in Ulaanbaatar 26 28 34 34 32 38
TVET at Countryside 37 43 44 45 44 42
Number of students 46,071 48,134 45,225 42,798 42,797 42,675

Number of newly 19,358 19,417 19,607 20,921 20,804 20,961
enrolls

Number of Lower 13,186 11,116 10,741 9,944 10,928 10,388
Secondary School
Graduates among enrolls

Number of Upper 2,865 4,094 4,123 5,738 5,130 3,195
Secondary school
Graduates among enrolls
Number of graduates 18,705 23,120 23,393 18,358 18,978
Number of being employed | 10,148/54.2% 128,55/55.6% 13,334/57% 115,08/62.7% 10,759/56.7%

(employment rate)

TVET is composed by formal type and non-formal type. Main institutes of each type are following.

»  Formal type:

Vocational Training & Production Center

»  Non-formal type:

(VTPC) , (Poly-technic) College

Non-Profit Organization to provide around three-month vocational technical training

Formal type program provides Vocational Education and Technical Education, and target of each education
is junior high school graduates and senior high school graduates. Graduates from Vocational Education receive
Certificate of Graduation from Senior High school, and graduates from Technical Education receive diploma.
Non-formal type program targets the age over 18 years old. Training Certificate is issued for those who complete
that program.

Chart 3-10 shows the main educational programs provided by TVET.

Table. 3-10Educational Programs Provided by TVET

Age of Enrollment

Duration of Education Qualification/Certificate

Secondary Education

Vocational Education 15 years old 2.5 years

Certification
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Over 18 years old (those who

Diploma in
Technical Education completed vocational education and 1.5-3 years
Technical Education
senior high school)
Vocational Training Over 18 years old (adult) 1-2 months Training Certificate

(Source: Extracted from Statistics of Ministry of Labor and Social Welfare)

3.5.2 Characteristics and Issues of Curriculum of TVET

The main curriculum of TVET is practical training which is different from comprehensive education. The
characteristics of TVET is to acquire technical skills besides theoretical parts by classroom lectures. Therefore
70% of educational curriculum at TVET is practice, training and internship which tries to gaining skills by
practice, while 30% of curriculum are classroom lectures. On the other hand, the problem of lower level of
theoretical part and specialized knowledge is indicated by industrial field. This issue might be effected by less-
hours of lectures as well as contents of lectures. And, TVET students seem to have less skills of team working
and communications since the education specifies technical skills acquirement.
Table 3-11 shows study majors which are provide in TVET. There are various majors to correspond different
needs from industries.

Table. 3-11Various Majors in TVET

Mechanical repair and

Sewing and Tailor Carpenter Electric engineer
Driving
Plumber Heavy machine repair Welder Cook
Tray service, bakery Construction Barber Mining machine repair

Plasterer

Farm animal production

Brick craftsman

3.6 Comparison Among Kosen Education and Other Education in Mongolia

3.6.1 Differences between Other Education Institute in Mongolia

This chapter evaluated the position of the Kosen education in among education institute in Mongolia

through comparison. Table 3-14 and Figure. 3-4 shows the characteristics of HEIs.
First of all, one of the big differences is the age of graduation. University (undergraduate) students will graduate
at 22 year old, Kosen Technical College students will graduate at 20 years old and TVET students will graduate
at 18 years old. The meaning of this is industry sector could acquire the young people who has a practical
knowledge and skills which is equivalent.

In this section, the position of Kosen education system in Mongolia at education sector is examined by
comparison among Kosen education system and other education.

Table3-12 and Figure. 3-4 show the comparison in characteristics in each educational institution. The
significant difference between university and Kosen Technical College is enrollment age. Kosen Technical
College accepts lower secondary high school graduates, while university accepts general upper secondary high
school graduates. TVET accepts lower secondary high school graduates as well as Kosen Technical College. In
terms of educational duration and graduation age, university (undergraduate) is 4 years and 22 years old, Kosen

Technical College is 5 years and 20 years old, and TVET is 2.5 years and 18 years old. This difference is essential
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since there is the education institute which cultivates people with knowledge and skills in university level earlier
than university. The advantage of this institute is unmeasurable.

Kosen education system is a higher educational institute, while TVET is a secondary educational institute.
Characteristics of university and Kosen education are somehow similar, although, characteristics of TVET is
different. In terms of human resource development in industry, university and Kosen education system tries to

cultivate specialized engineers, while TVET tries to cultivate technicians. With all things considered, Kosen

education and TVET will not be colliding with each other?.

Table. 3-12

Mongolia

Difference among Kosen Technical Colleges and Other Education Institutes in

University (undergraduate)

Kosen Technical College

TVET

Enrollment age 18years old 15years old 15,18years old

Study duration 4years Syears 2.5,1.5years

Graduation age 22years old 20years old 18or 20 years old

Degree Bachelor(Bachelor of Diploma (Engineering)?® Certificate of high school
Engineering)* graduation, Diploma (vocational

training)

Characteristics of

- Emphasis on theory

- Engineering human resource

- Education of technics through

education - Proper balance of general development through 5 years practice and internship
subject and specialize subject consistent education
- Acquire scientific perception- - Proper balance of specialized
Graduation research subjects similar to university and
subject of practice and
experiment
- Acquire of perception in
engineering
Human resource Engineer Engineer Technician

development in

industry

Figure 3-4 compares education curriculum of university and Kosen education system. The main curriculum
in university are lectures of theory to acquire knowledge. On the other hand, curriculum of Kosen education
system is called Spiral-up curriculum which balances with practices, experiments and lectures properly to
emphasize application of knowledge into real engineering. Experiments are settled into both curricula to deepen

understanding of theory and specialized knowledge. While, Kosen education system spends longer time for

BTechnician: People with skills of production, manufacture, processing. Engineer: People with specialized knowledge and methodology, and
have ability of comprehensive designing and planning.

2*Academic Title which is conferred for those who complete certain curriculum at higher educational institutes or those who acquire the same
competency

BGraduation certificate or achievement certificate issued by higher educational institute
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experiments compared to university since Kosen education curriculum puts experiments subject from the first
year.

Another characteristics of Kosen education is training activities. Kosen education gives the practical
assignment through practice/training and internship to gain practical skill, application skill and problem solving
skill efficiently. University also requires students to experience of internship, although, it is considered to be a
part of recruitment activity as well as getting experience at company.

The objective of both Kosen education system and university is human resource development of specialized
engineers. University aims to cultivate professional engineers who have specialized knowledge and scientific
perspective. On the other hand, Kosen education aims to cultivate practical engineers who have practical ability
and creativity upon lectures, experiments, practice and training. Human resources developed by Kosen Technical
College (regular course) and university (undergraduate) are expected to work at engineering fields with their
versatile knowledge. Kosen Technical College graduates play an important role in quality/process management,
sanitary/safety management with practical skills such as application or problem solving. And, a few Kosen
Technical College graduates work as specialized engineers in various fields like Research and Development. In
comparison, University graduates become engaged to various engineers or Research and Development with

professional knowledge and theories.

Figure. 3-4  Difference among Each Educational Institutes

3.6.2 Overview of Engineering Education in HEIs in Each Country
This section discusses that engineering education in each country through the comparison. Table 3-13 and

3-14 explain that education system and characteristics of education institutions in America, England, German
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and Korea. Current engineering education shows a tendency toward diversity. Some of the countries deliver the
engineering education in the secondary education. We evaluated the engineering education in each country based
on International Standard Classification of Education (hereafter referred to as ISCED) developed by UNESCO

(1997) as well as European Qualification framework.
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Table. 3-13Practical Engineering Education among Country (Part 1)

Country USA England Germany
L . R . R University Fachhochschule (Specialized university) Universitat (University)
Institution Two-years university ISCED 5A.5B) Four-years university (ISCED 5A) (Basically, ISCED 5A, EQF6) (ISCED 5A, EQF6) (ISCED 5A. EQF6)
Overview = Community College mainly managed |-Categorized into for types of institutes such |-After the integration of higher -Former Engineer’s school. It has been |- Traditional university
by states and local government as University, Liberal arts college, Specialized |education institutions in 1992, recognized as higher education * Academic oriented (Tend to develop
-Various program are provided based |[college university’s function has been become|institution since 1968. researchers)
on needs by participants from -Providing Education and research function on |more diverse -Former Engineer’s school was
community. a regional scale - Categorized into two types such as |categorized as vocational school under
- Commercial based two-years old model university and new model higher-middle education
university has been increased to university *Aiming to develop engineers with
follow the demand for labor in recent = Old model university: Tend to focus |practical skills and knowledge
days. on academic. It has been existing
since 1992. In 1992, Polytechnic was
recognized as university.
-New model university: Tend to focus
on practical training, learning and
knowledge.
Function *Community College: *University: *Providing degrees *Providing practical research (in *Research activities

Aiming to proceed to the university.
Providing vocational education and
other education such as adults’
course and immigrant’s course.
Degree and certificate are

provided.

-Commercial based two-years
university:
Providing vocational education
program based on demand
on social needs.
Degree and certificate are

University consists of liberal arts school
and graduate school. It focuses on
education provided in graduate
school and research activities.

- Liberal arts college:
Providing bachelor’s degree

- Specialized university:
It includes various schools such as
law school and medical school.
Providing specialized education
targeted specific areas.
Providing graduate education as well

particular, technology, economics, social
science, public welfare and agriculture
*Providing degrees

*Providing (especially, Doctoral
degree)

*Providing the license to give lecture
in university

provided.
Required years of |12 years 12 years 13 years 12 years 12 years or 13 years
education to be
enrolled
Requirements Graduated from high school (in case |Graduated from high school GCE-A Qualification to be enrolled specialized |Qualification to be enrolled university

of community college, all of the the
people who wish to study at there can
enter the school)

Obtained any requirements by university (ex.
number of credit and academic records in high
school, certificate of SAT or ACT)

Certificate of latter middle-education

university (Specialized university Abitur)

Qualification to be enrolled university
(Abitur)

(Abitur)

Degree

Course to aim to transfer the
university ( ISCED 5A)
*Associate (degree)

Vocational Education Course (ISCED
5B)
- Certificate (Non—degree)

Bachelor degree (ISCED 5A)
*Master degree (ISCED 5A)
-Doctor degree (ISCED 6)

+Foundation degree (ISCED 5B,
EQF5):

*First degree/Bachelor(ISCED 5A,
EQF 6)

-Master degree (ISCED 5A, EQF 7)
*Doctor degree (ISCED 6, EQF 8)

- Diplom (ISCED 5A, EQF 6)
*Bachelor degree (ISCED 5A, EQF 6)
*Master (ISCED 5A, EQF 7)

-Diplom (ISCED 5A, EQF 7)
*Magister (ISCED 5A, EQF 7)
-Bachelor (ISCED 5A, EQF 6)
-Master (ISCED 5A, EQF 7)
-Doktor (ISCED 5A, EQF 8)

Schooling Period

= Associate degree: 2 years
- Certificate: Less than 2 years

*Bachelor: 4 years

-Master: 1~2 years

- Specialized degree : 1 ~4 years
-Doctor: More than 3 years

*Foundation degree:2 years
-First degree/Bachelor:3 years
-Master: More than 1 year
-Doctor: 3 years

*Diplom: With in 4 years
-Bachelor: 3~3.5 years
-Master :1~2 years

*Diplom, Magister :4.5 years
*Bachelor: 3~3.5years
~Master: 1~2years

Cultural Subjects

Yes

Yes

No

No

No

(Source: Based on 6th meeting, Working Group of new practical vocational education.
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Table. 3-14Practical Engineering Education among Country (Part 2)

Country Korea Malaysia Japan
Kosen (Regular course) /(1st grade ~ 3rd
Institution Specialized University ISCED 5B) Four-years university ISCED 5A) Polytechnic ./ College (ISCED5B) University grade: ISCED3B/4th grade ~ 5th grade:
ISCED5B)
Overview -Providing vocational education as short - Traditional University delivering academic |-Delivering the education for students who |-After implementing Private Higher -Educate the students to be engineer who
term higher education institute theory and research activities graduated from middle school. Education Institutions Act 1996, the private |have creative mind, practical knowledge and
«“The school providing the specialized +“The school aims to cultivate the *Provide Vocational education for 3 years |institutes could offer the bachelor degree. |skills
knowledge, theory as well as conducting the {students’ persona and deliver the necessary |from 18years old to 20 years old. Before the act, private institutes only
research to train students intellect to be wisdom applied knowledge and research A few college offers twining program with iprovide the diploma.
professionals/experts for the society” activities to educate them for future universities in other countries. The student { * There are 20 national universities, over 60
(Article 47th, Higher Education Law) development for our country and human studying in twining program could obtain the {private universities include international
society” degree in foreign university. branch schools
(Article 28th, Higher Education Law)
Function *Providing specialized bachelor degree (If *Providing degree *Providing diploma or advanced Diploma *Providing degree which is higher than *Providing associate degree

the school has bachelor course, they could
provide bachelor degree as well)

bachelor degree

Required years of
education to be
enrolled

12 years

12 years

11 years

12 years or 13 years

9 years

Requirements

Graduate from high school

Or students who are considered that they
have academic ability which is same
as/higher than high school graduates by law

Graduate from high school

Or students who are recognized that they
have academic ability which is same
as/higher than high school graduates by law

1. Graduate from middle education
2. Obtain required achievement on SPM

Students who studied at pre—education
course for 1 to 2 years to enter university

Graduated from early middle education
Students who achieved the required result
at entrance examination

Degree

- Specialized degree (Associate degree)

*Bachelor degree (ISCED 5A)

-Diploma (ISCED 5B)

*Bachelor degree (ISCED 5A)

= Associate degree

(ISCED 5B) *Master degree (ISCED 5A) * Advanced Diploma (ISCED 5B) Master degree (ISCED 5A) (ISCED 5B)
*Doctor degree (ISCED 6) *Doctor degree (ISCED 6)
Schooling Period |2~3 years 4 years 3 years 3 years(Law, Literary study, Economics, 5 years
Science, Engineering)
4 years(Medical science*Dental science)
Cultural Subjects |Yes Yes Yes Yes Yes

(Source:

Based on 6th meeting, Working Group of new practical vocational education. Ministry of Education, Culture, Sports, Science and Technology Japan)
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Referring the Table 3-15, the major HEISs in each country are categorized as university and vocational school.
INCED graded university and vocational school “5A” and “5B”. University in any countries are targeting to be
research-oriented university and they tend to offer the undergraduate program for the student to encourage them
to continue to graduate program. On the other hand, the programs provide lectures with necessary theory and

technique for developing the practical engineers.

Table. 3-1SINCED 1997- Category and Program

LevelSA Theory-oriented, the preparation program for advanced research activities. This curriculum aims to
Higher education cultivate the students to have enough skill and knowledge for conducting research activities in
(University Type) science related schools such as medical, dentistry, architecture and engineering. This program

requires the minimum 3 years of full-time education. In fact, most of the program need over 4 years

to achieve the required level of education.

Level5B In general, this program focuses on practical and technical learning contents and vocational skills
Higher education which is linked with employment in short school years. Basically, it is required more than 2 years

(Non-University Type) | of full-time study.

A higher educational institute above requires students should study for 12 years (or 13 years) in primary
and secondary education. Students could earn the degree in Bachelor, Master, and Doctor. A specialized
university offers the degree corresponding to the educational program they provided, basically it awards the
equivalent of the ISCED educational level. Otherwise, a specialized university may issue the certificate. In the
case of America as well as Korea, students who belong to the program categorized as the ISCED-5B could obtain
the associate degree and in the case of England, students could obtain the foundation degree which focus on
practical lessons and excise. On the other hand, a specialized university in Germany tries to develop the practical-
oriented engineers through the lectures at the same level as the university. Then that university offers the
Bachelor degree, Master degree, and Diploma.

The factors above showed that Kosen education system has unique characteristics among other higher
educational institute in the other countries. Kosen education system starts to give unified five-year education
from 15 years old and no any other higher educational institutes have same systems of education to grow the

practice engineers.

3.7 Position of the Kosen Education among Other HEIs in Mongolia

Analysis above clarified that targeted type of human resource of Kosen education and other HEIs are clearly
different. The universities want to develop the professional engineers who have the both theory and specialized
knowledge with the scientific viewpoint. At the same time, the universities also want to educate students in the
graduate schools to become advanced engineers and professional researcher. Therefore, university more focus
on theory-centered learning in the classroom.

Kosen education system provides similar level of universities education such as experiments, laboratory

and training in proper balance. Then this institute aims to cultivate practical engineers with creative mind.
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In addition, not only the knowledge but also the practical intelligence, problem solving skills and competency
are developed through experiments and laboratory work. It is an advantage of Kosen education system among
other HEIs in Mongolia. As a result, it is possible to accept various need of human resource by industrial sectors.

Establishment of Kosen education system in Mongolia has enormous significance in the current situation
of human development needs in Mongolian industry and human resource development in university. Previously
mentioned, Kosen education system aims to cultivate practical engineers with skills, creativity and knowledge
at university level through consistent 5 years education program from 15 years old to 20 years old, 2 years earlier
than university graduation. This aim of Kosen education system may solve the problems of occupational ability
in Mongolian industry mentioned in Chapter 2, and may cultivate mid-level engineers position such as planning
and development, quality and process management, and sanitary and safety management which have great needs
from industry much earlier. And, it is expected to develop human resource who contribute to industrial
development and diversification in Mongolia based on this Kosen education system cultivates people with
comprehensive engineering knowledge, application skills and problem solving.

From these points of view, what are the essential matters for Kosen education system in Mongolia are to
confirm the position of HEIs institute which produce mid-level engineers or professional engineers at an early
age, and to acknowledge Mongolian society as well as Mongolian industry which has strong needs of those

engineers.
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Chapter 4. Current Situation of Existing Kosen Technical Colleges in

Mongolia and their Problems

Chapter 4 outlines current situation of existing Kosen Technical Colleges that have already been established
in Mongolia and discuss their problems. First, in 4.1, we recollect how Kosen Technical Colleges had been
brought in Japanese educational system, what they have been contributing to Japanese industries and then we
intend to pick up National Institute of Technology, Sasebo College as an example of Kosen Technical Colleges
in Japan, which shows a standard of Kosen education system: the readers can grasp difficult situations of existing
Kosen Technical Colleges recently established in Mongolia; the number of departments of Sasebo College is
four, which is near to the numbers of those of each Kosen Technical College in Mongolia. In 4.2, we describe
how Kosen education system has been introduced to Mongolia noting that in Mongolia Kosen education system
was set up by people of strong willpower and action who had studied in Japan, whereas in Japan the system was
initiated through demand from the industrial area. In 4.3, we report current conditions of the existing Kosen

Technical Colleges and in 4.4 analysis their problems.

4.1 History of Kosen Education in Japan, their roles and an example of Japanese
Kosens

4.1.1 How Kosen Technical Colleges had been brought in Japanese Educational System and
their Roles
»  Establishment of Kosen Technical Colleges in Japan and their roles

In late of the 1950s — just before Japan entered economic boom in the 1950s — the then Japanese industrial
circles demanded establishment of new educational institutes which would train mid-level engineers to the
Japanese Government in perspective of upcoming shortage of labor supply and engineers. The industrial circles
aimed to restore an effective system of higher Technical Colleges in pre-World War II period.

In 1961, meeting the demand, the Japanese Diet legislated Kosen Technical College as a higher educational
system of five year course which admits graduates of junior high schools. In 1962, first Kosen Technical Colleges
— 12 national colleges — were established. As of 2016, Japan has 51 national colleges, three public colleges and
three private colleges as Kosen Technical College.

Kosen Technical Colleges, which can be regarded as only one sideline educational system in Japan differing
from senior high schools or universities as to curriculum, enroll 15-year old students who have just finished
junior high schools to bring up engineers with hands-on skills, mid-level engineers and engineers with
knowledges tantamount to university graduates. Kosen Technical Colleges admit and train teenagers with
ambition to be engineers. They have been fulfilling their roles as elite educational institutes taking on the
responsibility to equip the young students with high ability of practical and professional skills and special
knowledge equivalent to bachelors and send them to industrial area.

The feature of Kosen Technical Colleges is to instill technical expertise as well as basic theoretical
knowledge in students, to rear engineers with craftsmanship through their technical education in view of practical

manufacturing and to build up character through life in a school dormitory and extracurricular activities.
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Kosen Technical Colleges’ curriculum has a characteristic such that general education subjects and major
engineering subjects are arranged in ‘wedge-shaped’ (major engineer subjects start in year one and gradually
increase until year five) to maximize effectiveness of the five-year education. They carry out small-class
education — 40 students in one class.

Besides general education and major engineering education, Kosen Technical College has special
educational approach such as school dormitory life from 15-year old, club activities and robot contest, which
cannot be found in universities. Since highly qualified teaching staff who have also an insight of a researcher
dedicates themselves to guide highly motivated students via considerately and conscientiously throughout the
five-year educational period, Kosen Technical Colleges in Japan have graduated a plenty of students with high
level of specialties, techniques and communication skills so far. In fact, ratio of job offers to Kosen Technical
Colleges graduates have been greater than 20, which shows that industrial circles appreciate Kosen education
very highly.

From 1990s, most of Kosen Technical Colleges in Japan set up ‘Advanced Courses’ (two-year advanced
engineering courses after the five-year courses) and launched a combined seven-year education system. Students
who study at Advanced Courses are conferred Bachelor (Engineering). At present, 40 percent of graduates of
the five-year course enter Advanced Courses or Year 3 of universities. Kosen Technical College graduates are

said to be given a rich variety of not only job choices but also further education.

>  Feature of Kosen Education System in Japan

Kosen Technical Colleges are categorized into higher educational institutes. The purpose of Kosen
education is to produce creative engineers with practical and special engineering knowledges and techniques.
Graduates of Kosen Technical Colleges (five-year courses) are awarded a title of Associate Degree. Table 4-1

digests the features of Kosen education system.

Table. 4-1 Features of Kosen Education System

To produce creative engineers with practical and special engineering knowledges
Purpose

and techniques
Period of Education five years

v wedge-shaped arrangements of general education subjects and major
Educational engineering subjects
System v 167 credits to complete the course

v" 40 students in one class
Title Associate Degree is conferred to graduates.
Further study Graduates can enter Advanced Courses or Year 3 of universities.
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Kosen education system draws up a curriculum of five-year course to admit 15-year old students with
completion of lower secondary education (education of junior high schools). To prepare effective engineering
education, Kosen education system adopts a wedge-shaped curriculum arrangement of general education
subjects of upper secondary educational level (senior high school subjects, e.g., mathematics, physics,

chemistry) and major engineering subjects of university level.

Figure. 4-1 Wedge-shaped Curriculum Arrangement

Besides the classes for the formal curriculum, Kosen Technical College students participate in curriculum
activities of their own accord — Robot Contest, Program Contest, Design Contest, etc., which form an important
part of Kosen education. Participation in distinctive events such as Robot Contest and Program Contest, at which
participant students make up some products by themselves, gives the students experiences of crucial steps
necessary for product development (concept creation, design, manufacture, etc.). Through these activities
students enhance their abilities such as problem-solving ability or ability to challenge trial and error as well as

recognize worth of communication among team members and teamwork.

Figure. 4-2  Design Contest and Robot Contest
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The figure below shows results of a questionnaire which National Institute of Technology addressed to 350
companies in Japan asking characteristics of Kosen Technical College graduates.

These two charts, which compare skills of Advanced Course (of Kosen Technical College) graduates and
university graduates, point out that the companies estimate the former is higher than the latter except English
skill. This questionnaire focuses on skills indicating abilities for professional work, for example, cooperativity,
communication skill, problem-solving ability, challenging spirit: it takes long time to cultivate these types of
abilities. We may conclude that the results shows clearly fruitfulness of seven-year education from 15-year old
(5-year course plus two-year Advanced Course). The reason of weakness of Advanced Course graduates’ skill
in English compared with university graduates could be explained by saying that Advanced Course graduates
were highly engineering-oriented teenagers at the time of graduation from junior high schools and so had less

intention to learn English compared with other students who planned to enter universities.

Figure. 4-3 Difference between Kosen Graduates (Advanced Course) and University Graduates
The table below shows that 40 percent of graduates of the five-year course enter Advanced Courses or Year
3 of universities while the rest enter employment immediately (Table 4-2)

Table. 4-2 Kosen Graduates’ Courses

Year | Total Enrollments Job seekers Enrollments General Others | Unidentifie | Enrollment rate | Employment rate
(a) in university Permane | Non- in vocational | jobs d (b/ax100) (ct+d)/a X100
nt permanent schools and / Decease

foreign

schools
2005 10,061 4,113 5,413 192 6 337 0 40.90 53.80
2010 10,126 4,506 5,219 155 5 241 0 44.50 51.50
2011 10,155 4,290 5,518 143 7 196 1 52.20 54.30
2012 10,163 3,974 5,848 6 129 5 199 2 39.10 57.60
2013 10,101 3913 5,845 8 120 3 211 1 38.70 58.00
2014 10,307 4,047 5,934 7 122 4 192 1 39.30 57.60
2015 9,811 3,818 5,717 2 80 0 194 0 38.90 58.30

(Source: Based on School Basic Survey, Ministry of Education, Culture, Sports, Science and Technology Japan)
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The Figure 4-4 and the Figure 4-5 indicate situation about employment of Kosen Technical College
graduates (5-year course) respectively. From the Figure 4-4, showing what kind of industrial sector they have
entered, we find that more than 70 percent of the graduates have got jobs in the area of manufacturing,
information and communications or construction; From the Figure 4-5, showing what type of occupation they

have engaged in, we find that more than 90 percent of the graduates have worked as technical specialists.

(Source: Based on School Basic Survey, Ministry of Education, Culture, Sports, Science and Technology Japan, 2016)

Figure. 4-4 Industrial Sector Kosen Graduates have Entered

(Source: Based on School Basic Survey, Ministry of Education, Culture, Sports, Science and Technology Japan, 2016)

Figure. 4-5 Type of Occupation Kosen Graduates have Engaged in
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As above-mentioned, Kosen Technical Colleges in Japan, established as institutes to produce human
resources using their knowledges and skills to bolster economic growth up in Japan, have been providing a lot
of practical engineers with high level of specialties and techniques and so playing an important part in Japanese
industrial development. And we have noted that Kosen graduates have been given a rich variety of not only job
choices but also further education recently: 40 percent of 5-year course graduates enter Advanced Course of
Kosen Technical College or Year-3 of universities; some of them choose to study further at graduate schools of
universities. These graduates have become engineers with characteristics of Kosen Technical College graduates
plus higher standard of engineering specialties. Therefore, Kosen Technical Colleges are greatly contributing
themselves to rear leading engineers in Japan.

As stated in Chapter 3, there are remarkable prime needs for mid-level engineers mastering special
knowledges on product development based on technological innovation or engineers with high abilities of
communication, teamwork, self-development, problem solving and so on. This feature of engineers corresponds
to what Kosen education in Japan has built up for past 50 years, and hence introduction of Kosen educational
system to Mongolia is of great significance. In later sections, we shall see that existing Kosen Technical Colleges
were established by people with experiences studying in Japan who foresaw the needs in Mongolia. It would be
remarkable to note that the people with challenging spirit and energy who were involved in the establishment
are devoting their services to Mongolian industrial development through producing engineers by Kosen

education.

4.1.2 Basic Information on Kosen Technical Colleges in Japan through an Example of
Sasebo College

In this section, we pick up National Institute of Technology, Sasebo College as an example of Kosen
Technical Colleges in Japan, which shows a standard of Kosen education: the number of departments of Sasebo
College is four, which is near to the numbers of those of each Kosen Technical College in Mongolia. The
comparison of Sasebo College and Kosen Technical Colleges in Mongolia will give view to analyze latter’s
situation.

Sasebo College is one of national Kosen Technical Colleges established first in Japan in 1962. Although
Sasebo College has Advanced Course, we shall not give information about the course for our comparison

purpose because Kosen Technical Colleges in Mongolian has not set up Advanced Course yet.

»  Departments of Sasebo College
Mechanical Engineering, Electrical and Electronic Engineering, Control Engineering and Chemical and
Biological Engineering
Table. 4-3 Number of Students — Sasebo College

867 students (including 5 students from foreign countries) in 2016

Electrical and Chemical and
Mechanical Control Engineering
Electronic Biological
Year 5 48 39 44 34
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Year 4 36 49 44 49
Year 3 44 47 45 42
Year 2 41 43 44 45
Year | 43 44 44 42

Number of student quota for each department, each year is 40.

Table. 4-4 Number of Members of Full-Time Teaching Staff — Sasebo College
63 full-time members
Electrical and Chemical and
General Education Mechanical Control
Electronic Biological
21 11 10 10 11

Besides full-time teaching staff, 41 administrative staff are engaged in the college. The administrative office
consists of three divisions: General Affairs Division, Student Affairs Division and Technical Education Center.
15 technical officers belong to the Technical Education Center. The technical officers are not only involved in
support of student experiment and laboratory activities, maintenance of laboratory instrument, supervision of
student reports, management of Information Processing Center and so on, but also conduct special classes for
experiment at local primary schools and summer schools for children. They play an active and important role

for public relations and interchange with the local community.

»  School Dormitories

Inside the campus, there are two dormitories (having separate quarters for males and females) in which
about half of students live in the dormitories. Even the students coming from remote place are able to enter
Sasebo College due to these dormitories. In the dormitories, senior students belonging to Student Dormitory
Council lead junior students and officers in charge of dormitories and teaching staff on duty for the dormitories

supervise the whole management.

»  Organization

The teaching staff are organized mainly into three sections: Academic Affairs, Student Affairs and
Dormitory Affairs. Other than those, there are some sections: Library Committee, Information Processing Center
and Student Counseling Office and so on. Each teaching member is assigned to one of these sections alternately
about every two years. Besides these sections of teaching staff, the college has an administrative section. Each

section is under the Principal: these sections are equal partners without superior-subordinate relationships.
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»  Example of Graduation Research

Each department consists of laboratories to each of which from one to three teaching members belong.
Every Year-5 student is assigned to a laboratory to carry out his/her graduation research. Let us pick up
mechanical engineering department to show an example of graduation research. The following table lists each
laboratory and theme of its students’ research. Generally speaking, in Kosen Technical Colleges in Japan,
teaching members are also researchers devoting their efforts to research work as well as teaching. 2 We would

like to point out that student research topics are deeply related to their supervisors’ research topics.

Table. 4-5 Theme of Graduation Research at Mechanical Engineering, Sasebo

College in 2015

Laboratory Theme of Graduation Research

Study on curved handrail for toilet
An improvement of pea sorter

Establishing new technologies to promote realization of hydrogen energy society

Establishment of protection technology against Hydrogen embrittlement using plasma

coating

Material Mechanics

®  Influence of a large amount of hydrogen on fatigue characteristics of metallic materials used
in hydrogen energy society

® Improvement of accuracy of ultrasonic test of 12Cr material in rotor for geothermal using

heat treatment

®  Effect of grain refinement in 12Cr material in rotor for geothermal on corrosion resistance

®  Tooth flank lapping of small module gear

®  Tooth surface properties of vacuum carbonitrided gear with surface treatment

Machining ®  Tooth surface temperature and fatigue damage of heat resistant engineering plastic worm
wheel
®  Endurance limit of worm wheel for automobile EPS

Stable control of swing up inverted pendulum

Stabile control of inverted pendulum using disturbance observer together
Mechanical Control
Manufacture of experimental equipment of rail less inverted pendulum with damper

Experimental verification of the motorcycle stabilizing device

Inducement of horizontal crack of glass using thermal stress by CO 2 laser (Verification of
crack tip position and shape in steady state)
Applied Physics ®  Development of new removal processing technique of brittle material utilizing laser-induced

thermal stress (Verification of optimum processing conditions at tip)

®  Phenomenon of Pattern formation induced by small mass pieces rotating in contact

% For example, 14 teaching members of Sasebo College are given Grants - in - aid for Scientific Research by Japanese Science and Technology
Agency. That is to say about fourth of teaching staff are awarded the government grant.
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(Possibility of corrugation in power generation rotary engine)

®  Influence of reduce of surface tension on generation of liquid droplet in vertical tube gas-

Thermal Hydraulics liquid annular flow

®  Research on micro bubble generator with gas-liquid interface discharge

(Retrieved on April 8, 2017 from website of Sasebo College)
»  Assessment of Student Results
Although each teaching member has discretion on how to assess students’ results, the assessment criterion
has to be stated clearly in the syllabus. Many of criteria are that mid-term examination and final examination are
weighted with 80 percent, quizzes and assignments 20 percent. A student who gets more than or equal to 60

marks out of 100 marks will be credited successfully.

»  Condition of Graduation
A student who earns more than or equal to 75 credits out of general education subjects, more than or equal
to 82 credits out of engineering subjects and more than or equal to 167 credit totally will be able to graduate

successfully.

» Internship

During summer holidays in Year-4, students take a subject named ‘Factory Training’, which is internship
activities. The aim of this subject is to develop students’ practical abilities and raise up motivation for work
through grappling with real problems in factory sites. During the training session, a teaching member in charge
of the students visits the site to check the students’ activities and advise them if necessary. The students give
reports on the training session to the college and make a presentation after their session. Assessment criterion is

that evaluation by the factory weighted 60 percent, the student report 20 percent and the presentation 20 percent.

»  Situation about Employment and Further Study of Graduates (5-year Course)

Out of graduates from 5-year course, about 60 percent are employed by companies immediately, the rest,
about 40 percent, enter Advanced Course or Year-3 of universities. Number of March 2016’s graduates who are
employed is 90, whereas ratio of job offers to the 90 students is 29.3. Number of graduates who enter Advanced
Course or Year-3 of universities is 53: out of whom 25 entered Advanced Course of Sasebo College and the rest

except one student enter Year-3 of engineering departments and so on of some universities.

»  Education for Career Development and Support System of Job Search

There are only few subjects specialized to career education because the whole curriculum of Kosen
Technical College is originally designed to train practical engineers and also ratio of job offers to graduates is
near to 30. However, we would like to pick up a remarkable subject of Year-4, Mechanical Engineering, the
name of which is ‘Seminar on Development of Fundamental Skills in Society’. The contents of the subjects are

small group sessions of English communication with native speakers, teaching explanation about basic
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experiment to Year-1 students and teaching how to use machines, session to set and solve problems and so on.
This subject aims to develop abilities of communication problem-finding and problem-solving which are

required to socialization.

»  Recruitment of Teaching Staff and Conditions
Sasebo College employs new teaching members though open recruitment. Doctorate is required to be
teaching staff of engineering department or general education department except for liberal arts and physical

education.

»  Training for Teaching Staff

National Institute of Technology organizes a training camp which newly appointed members of teaching
staff of all national Kosen Technical Colleges participate in. They go through group activities (each group is
given some topics to discuss) such as discussion and debate. After the activities, a representative of the group
makes a presentation to report the activities.

Inside Sasebo College, there is Faculty Development Committee which arranges class observations by each

other teaching member, talking sessions inviting outside lecturers etc.

»  Entrance Examination and Enrollment

Sasebo College enrolls 40 percent of students by admission based on recommendation and 60 percent by
academic examination. As to admission based on recommendation, it assesses the students by junior high school
principal’s recommendation letter, study records of junior high school and interview. As to academic
examination, it assessed through written papers on mathematics, science, Japanese, English and civics (the

papers are prepared by National Institute of Technology) and also study records of junior high school.

4.2 History of Kosen Education in Mongolia

For the past 20 years, among about 150 Mongolian people who had studied in Japan was being strong
aspiration to set up Japanese type of technical colleges — Kosen Technical Colleges and in 2009 they formed a
general incorporated association ‘Society for Establishment of Mongolia Kosen’ in cooperation with people who
are involved in Kosen education in Japan. Later, receiving strong backing from Mr. Luvsannyam Gantumur,
former Minister of Education, Mongolia, they established ‘College of Technology, Institute of Engineering and
Technology’ in 2013, followed by ‘Institute of Technology, Mongolian University of Science and Technology’
and ‘New Mongol College of Technology’ in 2014. It can be said that in Mongolia Kosen Technical College was
set up by people of strong willpower and action who had studied in Japan for seeing Mongolian future industrial
development, while in Japan the system was initiated through demand from the industrial area.

As we have seen in Chapter 3, however, at the time of Kosen Technical College’s establishment in Mongolia,
there were no suitable legislations regarding Kosen Technical College and so the Kosen education started without
government endorsement. In fact, Kosen Technical Colleges in Mongolia is in the situation that necessary legal

adjustments come after establishment of Kosen Technical Colleges.
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4.2.1 Current Situation of Existing Kosen Technical Colleges in Mongolia
In this section, we report current status of't existing Kosen Technical Colleges in Mongolia and also observe
some common situations among the three colleges which we can see through a questionnaire to parents of the

colleges’ students and cooperation between industrial enterprises and the colleges.

4.2.2 College of Technology, Institute of Engineering and Technology

In 2013, College of Technology, which has a popular name ‘Mongol Kosen’, was established as a school
of Institute of Engineering and Technology (IET). This college is managed under Mr. Munkh-Ochir Sergelen,
Principal of College of Technology and President of IET, who have experience of studying in Japan. Presently,
a former professor at National College of Technology, Tomakomai College and a former professor at National
Institute of Technology, Tokyo College are staying as academic advisors.

According to Mr. Sergelen, introduction of Kosen education into Mongolia is aiming not only to produce
human resources for industrial area but also to raise the level of higher education in engineering led by Kosen
education as a breakthrough in stagnation of improvement of higher education in Mongolia. In other words,
Kosen education has been started in perspective of giving favorable influences to university education (national

universities and private universities) in Mongolia.

»  Departments of College of Technology, IET
Construction Engineering, Mechanical Engineering, Electrical and Electronic Engineering, Biological

Engineering

Table. 4-6 Number of Students — College of Technology, Institute of Engineering and Technology
185 students

Electrical and
Construction Mechanical Biological
Electronic
Year 5 None None None None
Year 4 2477 None None None
Year 3 29 22 31 None
Year 2 16 12 24 7
Year 1 20 (all Year-1 students make up one class)
Table.4-7  Number of Members of Teaching Staff — College of Technology, IET
22 members (including 5 part-time members (one: general education, four: engineering))
Electrical and
General Education Construction Mechanical Biological
Electronic
1 2 1 3 2

7 Model class sided by the Sasakawa Peace Foundation
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Organization

College of Technology, IET has been organized as shown in the Figure 4-7. Compared with Kosen Technical
Colleges in Japan, the head of academic affairs is given broader power, under whom administrative officers
are placed. As we saw an example of Sasebo College, Kosen Technical Colleges in Japan have a system to
avoid concentrating power on one section: the teaching staff are organized into Academic Affairs, Student
Affairs and Dormitory Affairs, Library Committee, Student Counseling Office and so on and each teaching
member is assign to one of these sections alternately about every two years. In case like College of
Technology, IET that every section is placed under the head of academic affairs, there is a risk such that

heavy responsibilities burdens the head of academic affairs and it takes too long time to make decisions.

Curriculum and Syllabus

Curriculum and syllabus for general education, construction engineering, mechanical engineering and

electrical and electronic engineering are drawn up following those of Tomakomai College, while biological

engineering follows Okinawa College and Sasebo College. They are arranged to be adapted for Mongolian

educational standard not transplanting Japanese curriculum and syllabus directly. The reader can get detailed

information from the following websites:

v

for Construction Engineering
http://www.tomakomai-ct.ac.jp/dep/syllabusdetail ?type=k

for Mechanical Engineering
http://www.tomakomai-ct.ac.jp/dep/syllabusdetail ?type=m

for Electrical and Electronic Engineering
http://www.tomakomai-ct.ac.jp/dep/syllabusdetail ?type=a

for Biological Engineering
http://www.okinawa-ct.ac.jp/detail.jsp?1d=73428 &menuid=14392&funcid=1
http://www.sasebo.ac.jp/education/syllabus.2014/view/index.cgi

Organization of College of Technology, IET, 2016

Student Affairs Office

- Head of General Education

—— Head of Engineering Department
Head of Academic Affairs

—— Director of Administrative Office
President

Director of General Affairs Office

Crisis Management

Committee
Director of Library

Project Leader of College of Technology Project Coordinator of College of Technology

Technolegy Transfer Center — Manager

Figure. 4-7 Organization of College of Technology, IET

4-13



Data Collection Survey for Kosen in Mongolia (2017)
Final Report

»  Textbooks
No textbooks have been distributed to students. Each teaching member refers to Japanese textbooks and
reference books which are cited in the syllabus mentioned above. As to general education, they refer high school

textbooks used in Mongolian high schools.

»  Laboratory Instruments for Education

Mitsui Chemicals, Incorporated donated their used instruments to College of Technology, IET.?® College
of Technology, located inside IET university campus, can utilize facilities of the university as well as instruments
belonging to College of Technology, which means that this college possesses the most favorable educational
environment to handle laboratory work smoothly among existing Kosen Technical Colleges. While list of the
instruments has been too short for demand now, it is equipped at least with the following items. We note that

there are no technical officers; teaching staff is involved in the maintenance work.

+ lathe

+ drilling machine

+ universal testing machine (50 tons)

+ set of apparatus for content and density test of soil

+ outfit for sieve-analysis test

+ set of apparatus for consistency test of soil

+ E-station

* gas chromatographer

+ high-performance liquid chromatographer

Figure. 4-8 Drilling Machine Donated
by a Japanese company

»  Assessment of Student Results

Table 4-8 and 4-9 below show allocation of marks for student result assessment and relations between marks
and grades, respectively. The allocation varies according to student year: for Year 1, overall class contribution
weighted 70 percent and examination weighted 30 percent; for Year 2, 60 percent and 40 percent and for Year 3
and above, 50 percent and 50 percent, respectively. The grading system, as stated in Table 4-9, has five grades,

in which students with D and above are credited.

2 The cost of freight and customs are borne by IET.
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Table. 4-8 Allocation of Marks for Student Result Assessment — College of Technology, IET
Overall class contribution Examinations
70% 30%
Year 1 Attendance Assignment Quiz Mid-term Final
10% 30% 30% 15% 15%
60% 40%
Year 2 Attendance Assignment Quiz Mid-term Final
10% 20% 30% 20% 20%
50% 50%
Year 3 and above Attendance Assignment Quiz Mid-term Final
10% 20% 20% 25% 25%
Table. 4-9Grading System
Grade Marks
A 90-100
B 80-89
C 70-79
D 60-69
F 59-0

»  Condition of Graduation

Following the condition of Tomakomai College, a student who earns more than or equal to 81 credits out
of general education subjects, more than or equal to 86 credits out of engineering subjects will be able to graduate
successfully. Moreover College of Technology, IET is planning to set graduation research as a compulsory
subject to graduate. The theme for students of Model Class (Year 4, Construction Engineering) are supposed to
be based on internship activities or development of laboratory instruments related to a social infrastructure (roads,

bridges, resistance to seismic shocks) or environment.

» Internship

College of Technology, IET is planning internship for students belonging to Model Class in Mongolia and
Japan from June to August 2017. With help of teaching staffs in Japanese Kosen Technical Colleges, it is
expected to find Japanese companies operating in Mongolia or Mongolian companies. And also it is looking for
companies in Japan with the aid of National Kosen Cooperation. A former professor at Tomakomai College who
has been staying at College of Technology, IET from 2013 is undertaking a mission to start up internship as well

as advise local teaching staff on lectures.
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»  Education for Career Development and Support System of Job Search

In 2017, College of Technology, IET will set up a committee for support of student job search and will start
their task for students at Model Class (Year 4). It has relationship with 150 companies as its cooperative
companies: 90 percent are small and medium-sized enterprises and 10 percent large enterprises; as for sectors,
50 construction companies, 30 road companies, 30 food processing companies or catering companies. College
of Technology, IET has plan to use relationship that will be formed through internship in order to find job places

for its graduates.

»  Japanese Language Education

College of Technology, IET installs Japanese language subjects as compulsory subjects for Year 1, Year 2
and Year3. One of the reasons that it has Japanese language classes is because it plans to send some students to
Japan for their internship activities. Especially, it conducts more Japanese classes for Year 3. The following table

shows how many slots are allocated for Japanese language education a week (one slot has 40 minutes length)

Table. 4-10 Number of Slots Allocated for Japanese Language Education a Week — College of

Technology, IET
number of slots
Year 1 3
Year 2 2
Year 3 4

»  Recruitment of Teaching Staff and Conditions

College of Technology, IET recruits teaching staff by interview and written examinations on applicants’
special fields under Crisis Management Committee. The present committee consists of President, Head of
Academic Affairs, Head of Student Affairs, Head of General Education, Head of Engineering Education,
Director of Administration and Project Coordinator. Basically, it has open recruitment via internet but, if

necessary, conduct employment test based on recommendation.

»  Condition to be Teaching Staff (specialties, degrees)

Currently, it has not set up condition on degrees to become teaching staff. But to become teaching members
of general education, teacher’s license is required. Once standards for establishing a Kosen Technical Colleges
in Mongolia have been settled, at least Master Degree or sufficient experience in engineering fields will be

required.

»  Training for Teaching Staff
In each year, about five teaching members get two to four weeks’ training at Kosen Technical Colleges in

Japan. Out of five, three members take country focused training implemented by the Japan International
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Cooperation Agency (JICA) and two members join training implemented by the Sasakawa Peace Foundation.
The country focused training sessions by JICA has already conducted three times and teaching members who
have joined the sessions utilize what they had learned in Japan for their lecture and teaching of

experiment/laboratory work after report sessions.

»  Entrance Examination and Enrollment
College of Technology, IET conducts examinations on mathematics and craftsmanship, essay and interview
for enrollment of new students. The examination craftsmanship came to be conducted based on a request by

advisors who were teaching staff of Kosen Technical Colleges in Japan. (Refer to Appendix 10).

4.2.3 Institute of Technology, Mongolian University of Science and Technology

In 2014, Institute of Technology, Mongolian University of Science and Technology was established under
supervision of Mr. Ganbayar Aleksei, who had studied at a Kosen in Japan, as ninth school belonging to MUST.
However, for the time of starting up, it belonged to Department of Education. Being under Department of
Education allows easiness to secure teaching staff and class rooms. At the moment when we surveyed its
situation, a newly formed working group to make the institute independent had a plan to reorganize MUST from
2017. Under current circumstances, the right of personnel management is owned by the President of MUST;
after the reorganization, the right will come to Institute of Technology, Mongolian University of Science and
Technology itself, bringing a merit such that the institute will be able to make an appraisal of teaching staff or
faculty development activities for its sake. After the reorganization, it will have to budget on a self-paying basis
from tuition fees; the cost for purchase of laboratory instruments will be unable to be covered only by income
from the tuition fees. As a specific feature of Institute of Technology, Mongolian University of Science and

Technology, we can point out that it draws up a curriculum so that the students can enter Year 3 of MUST.

»  Departments of Institute of Technology, Mongolian University of Science and Technology

Electrical and Electronic Engineering, Civil and Architecture Engineering, Mechanical Engineering

Table. 4-11 Number of students — Institute of Technology, Mongolian University of Science and

Technology
146 students
Electrical and Electronic Civil and Architecture Mechanical

Year 5 None None None
Year 4 None None None
Year 3 24 25 None
Year 2 26 27 16
Year 1 28 (all Year-1 students make up one class)
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As a remark, we note that some students, on coming to the end of Year 3, seem to sit for the Mongolia
national examination at graduation of secondary education and move to a program which gives preparatory
education to enter Year 3 of Kosen Technical Colleges in Japan — a component of Higher Engineering Education

Development Project Mongolia (MJEED).

Table. 4-12Number of Members of Full-time Teaching Staff — Institute of Technology,
Mongolian University of Science and Technology ?°

8 full-time teaching members

General Education Electrical and Electronic Civil and Architecture Mechanical

730 None 1 None

At present, the right of personnel management is owned by the President of MUST and these teaching
members are directly employed by the President, that is, Institute of Technology, Mongolian University of
Science and Technology does not recruit teaching staff.

Besides the full-time members, there are 27 part-time lecturers. Except one biology teacher coming from
the 33rd secondary school, all part-time members are invited from MUST. Since the institute has only one full-
time teaching member for engineering education, who has research experience at Miyakonojo College, almost
all engineering subjects are taught by part-time lecturers. Indeed teaching staff of MUST, as part-time lecturers

at the institute, handles most of classes in engineering for Year 2 and above based on syllabus of the institute.

»  Organization®!

Institute of Technology, Mongolian Science and Technology has been organized as shown in the Figure 4-
9. The Table 4-11 shows roles of Program Sub-Committee and Meeting for Pedagogy. We note that there are not
sections corresponding to Student Affair Section or Student Counseling Office in Japanese Kosen Technical

Colleges. It can be said that the institute needs refinement of organization.

Institute of Technology, Mongolian Science and Technology

Principal » Principal Meeting

Program Sub-Committee

A4 \ 4

AcademicAffairs/Manage Finance Meeting for Pedagogy

Figure. 4-9 Organization of Institute of Technology, Mongolian Science and Technology

2 At present the teaching staff is employed directly by President of MUST who possesses the right of personnel management.
3% Mathematics: 2, Physics: 1, Chemistry: 1, Mongolian ILiterature: 1, Information Processing: 1, Japanese Language: 1
31 This organization is the one as an independent school, which will be achieved through reorganization of MUST.
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Table. 4-13Roles of Program Sub-Committee and Meeting for Pedagogy

Name of Section Background Members Role
Program Sub- - Need for appropriate supervision members from other educational Supervision,
Committee to implement Kosen education institues of MUST Evaluation, Advice

- Shortage of teaching members

with high level degrees
Meeting for - Need to conduct general education | Teaching staff of Institute of
Pegadogy and engineering education as a Technology, Mongolian Science
2 higher educational institute and Technology and members from

other educational institues of

MUST

»  Curriculum and Syllabus

Curriculum for electrical and electronic engineering is being drawn up and refined following that of Sendai
College, curriculum for civil and architecture engineering following that of Tomakomai College and curriculum
for mechanical engineering following Sasebo College. As an example of curriculum, we put curriculum for
electrical and electronic engineering as Appendix 11. As to syllabi, they are modeling syllabi following those of
Ibaraki College. The reader can get detailed information from the following websites:

http://www.ibaraki-ct.ac.jp/wp-content/themes/ibaraki-ct/syllabus/2015/syllabus_en/index.html

As a characteristic feature of this institute’s curriculum, active learning is noteworthy: it conducted
educational trials such as activities for Year-1 students of making truss structures using toothpicks in 2015 and
of figuring out an object to carry and protect an egg which will not be broken even if the object falls from second
floor using only A4 size paper and stapler. This kind of hands-on activities are expected to be helpful for learning
theories later.>> Apart from these activities, students built electromagnetic wave reflectors and took part in a
Japanese scientific project ‘Constellation of the Earth’ after learning theory of electromagnetic waves?*.

Institute of Technology, Mongolian Science and Technology, having introduced a mini-computer named
‘Ichigo-Jam’** with cooperation of Fukui College, conducted classes to make line tracers®* controlled by the
mini-computers. There does not seem to be this type of active learnings at curriculum of bachelor course of
MUST.

Truss structure is taught to Year-3 students.

A scientific and art project to draw geoglyph using reflectors and an artificial satellite.

A programmable small computer which can be assembled by soldering.

A small car which automatically moves along with a curve drawn on the floor. Students can learn control theory through making line tracers.
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Figure. 4-10 Example of Active Learning (Ichigo-Jam)

»  Textbooks
No textbooks have been distributed to students. Each teaching member refers to Japanese textbooks and
reference books which are cited in the syllabus. For example, they refer to ‘New Mathematics for Kosen, Third

edition, Second printed’.3¢

»  Laboratory Instruments for Education
Institute of Technology, Mongolian Science and Technology prepared a list of laboratory instruments
needed to carry out student experiments and laboratory work for the first three years when it started its program
and it has already obtained technical advice from National Institute of Technology, Japan. Therefore, we would
say that Institute of Technology, Mongolian Science and Technology has the most advanced procurement plan
compared with other Kosen Technical Colleges in Mongolia. Unfortunately, however, it has no buildings
(experimental or laboratory buildings) in which large or heavy machines can be installed. By means of non-
project grant aid of Japanese government, it is supposed to be donated equipment valued 200 million Yen and
has already drawn up the procumbent plan for electrical and electronic engineering, civil and architecture
engineering and mechanical engineering. The equipment for electrical and electronic engineering have already
been delivered (refer to Appendix 12). A stock of fittings for the machines have been given by Japan and will
last several years. Small equipment for civil and architecture engineering are kept by the institute. Although
large or heavy machines will come in 2017, any information has not been enclosed due to timing of bidding.
Besides the non-project grant aid, some used equipment have been donated by general incorporated association
‘Association for Establishment of Kosen Colleges of Japanese-type in Mongolia’.
At present, 10 percent of the total plan’s equipment have arrived. Other matters related to laboratory are as
follows.
v Ttis difficult for Institute of Technology, Mongolian Science and Technology to employ technical
officers due to restriction of budgets. Hence supports from technical officers of MUST will be

needed for maintenance of the equipment.

36 A standard textbook for mathematics in Kosen colleges in Japan.
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v’ Institute of Technology, Mongolian Science and Technology rents laboratories from MUST.

{\

To handle a class for information processing it use computers belonging to high school, MUST.

v It seems to be difficult to furnish equipment fully by the time when the first students start their
graduation research two years later. Institute of Technology, Mongolian Science and Technology
is considering using facilities of MUST or asking Kumamoto University and Nagaoka University
of Technology for help to send necessary used equipment. (Even if it can secure the equipment,
it will have to seek places to put them.)

v Institute of Technology, Mongolian Science and Technology considers installing large or heavy
machines (lathe, universal testing machine, etc.) which are expected to be delivered by the scheme
of non-project grant aid into the building of Faculty of Management after renovation of the
building. But it is still not sure of how it can raise the necessary budget for the renovation.

v" In case that it is impossible to renovate buildings or share the space with MUST, it must take
account of putting the machine in other two Kosen Technical Colleges. 7

v Institute of Technology, Mongolian Science and Technology considers sharing its machine and
equipment with other two Kosen Technical Colleges because of the others’ stagnant procurement
plans.

v' Experiments of brushless motors and thyristors have been conducted, which are rare among

higher educational institutes.

(Equipment are put in a normal classroom because there are no experimental rooms.)

Figure. 4-11 Scene of Experiment

»  Assessment of Student Results

Basically, assessment method is the same as those of other two Kosen Technical Colleges in Mongolia.

»  Condition of Graduation

37 Note that there is a space in which large and heavy machine can be put on the basement level of New Mongol College of Technology.
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Following the condition of Kosen Technical Colleges in Japan, a student who earns more than or equal to
167 will be able to graduate successfully. Moreover Institute of Technology, Mongolian Science and Technology
is planning to set graduation research as a compulsory subject to graduate. It considers sending the students to
Japan to complete their graduation researches for the first several years until experimental environment is created

(enough number of teaching members and sufficient equipment)

» Internship

Institute of Technology, Mongolian Science and Technology arranges factory tours to show the students
real work of engineers before a new semester starting in September. It also has a plan of full-scale internship to
be conducted in Shinagawa, Japan (refer to Appendix 13).3® And also it considers asking cooperatives of Kosen
Technical Colleges in Japan through the liaison office of National Institute of Technology to introduce companies

which will accept the students.

»  Education for Career Development and Support System of Job Search

Although Institute of Technology, Mongolian Science and Technology has not set up a section for support
of students’ job search yet, it considers targeting companies which will accept the students as interns or the
companies affiliated with National Kosen Cooperation. Besides such companies, it anticipates possible future to
send its students to companies in Japan having useful contacts through business seminar. In fact, in November
2016, five major construction companies affiliated with National Kosen Cooperation hosted a business seminar
in Tomakomai.

Moreover, Institute of Technology, Mongolian University of Science and Technology considers job support
in cooperation with Mongolia Chamber of Commerce and Industry, which has some agreement with MUST. It

plans to invite Mongolia Chamber of Commerce and Industry to a business seminar to be held in Japan in 2017.%°

» Japanese Language Education

As formal curricular classes, two slots (one slot: 90 minutes) are allocated to Japanese language a week.
On the other hand, some students learn Japanese at Mongolia-Japan Center for Human Resource Development
after school, who have intention to shift to MJEED program which gives preparatory education to enter Year 3
of Kosen Technical Colleges in Japan. Among these are several students with Japanese proficiency who consider
entering ‘Fast Track’- a course in MJEED providing a route to enter Year 3 of Kosen Technical Colleges in Japan

without preparatory education in Mongolia (refer to Chapter 5 for the Fast Track).

38 There are few electrical and electronic companies in Mongolia at present. It is necessary to consuct internship abroad at least until the
industrial area has grown.
3 Mongolia Chamber of Commerce and Industry has personnel in charge of universities and educational institutes.
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»  Recruitment of Teaching Staff and Conditions
Department of Education, MUST invites applicants for teaching staff publicly who meet the condition
Institute of Technology, Mongolian Science and Technology lays down. At present, the right of personnel

management is owned by the President of MUST.

»  Condition to be Teaching Staff (specialties, degrees)
The conditions to be teaching staff are at least Master Degree holder with Japanese or English proficiency,

or Professional Engineer with Japanese or English proficiency.

»  Training for Teaching Staff

As stated above, the current situation is that the right of personnel management is owned by the President
of MUST not by Institute of Technology itself which is under Department of Education, MUST, which is a
reason why Institute of Technology, Mongolian Science and Technology has been facing difficulties about offer

of its own training program for the teaching staff on faculty development.

»  Entrance Examination and Enrollment

Institute of Technology, Mongolian Science and Technology prepare questions of entrance examination
referring to questions of Japanese Kosen Technical Colleges’ entrance examination accumulated for the past 10
years as a guide. Tuning of the Japanese Kosen Technical Colleges’ questions contents is needed because
curriculum of Junior high schools in Mongolia is different from that in Japan: in Mongolia junior high school

students learn less of geometry classes than Japanese junior high school students (refer to Appendix 14).

4.2.4 The Current Situation of New Mongolian College of Technology

A private school corporation, the “New Mongol College of Technology” was founded in 2014. The New
Mongolian Institute is composed of elementary school to university. The institute was operated under Principal
Buyangalgar who has previous experience of studying abroad in the Japanese College of Technology. Since its
establishment, universities and colleges of technologies have been operated using the same operational costs,
but universities and college of technologies started operating independently since 2017.

A vision of “Moving towards the Path to Independence”, and “Career Education” is the most enriching
among those three Colleges. The plan of Teaching Training also proceeded accordingly.

According to Principal Buyanjargal, the reason for introducing the College of Technology System was that
even though the natural resources are available in Mongolia, human resources are not being fully developed and
in the case of Japan, its’ success come from the processing trade where engineers play a pivotal role. The
Principal has come up with the idea or establishing an appropriate educational system that can develop engineers

by utilizing his previous experience as a student of the College of Technology in Japan.
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»  Department’s Composition
Civil Engineering and Architecture Department, Electrical and Electronics Engineering Department,

Mechanical Engineering, Chemical Engineering Department

»  Number of Students

All first year students will enroll in a common set of courses during their first year, and then be divided by
their major in the second year. It begins with an engineering pre-major, where the first-year students will be
taught a solid base of fundamental concepts to all areas of engineering (8 weeks per major) before selecting an

engineering major during second year.

Table. 4-14Number of students — New Mongolian College of Technology
242 students

Civil Engineering & Electrical and Mechanical Chemical
Architecture Electronics Engineering Engineering
Department Engineering Department
Department
Year 5 None None None None
Year 4 None None None None
Year 3 30 31
Year 2 31 30 23 28
Year 1 42 (2 Class; each class consisting of 21 students)

» The Number of Lecturers

Table. 4-15Number of Lecturers — New Mongolian College of Technology

Total: 21
General course Civil Engineering & Electrical and Mechanical Chemical
Architecture Electronics Engineering Engineering
Department Engineering Department Department
Department
1640 2 None 1 2

»  Part-time Lecturers Total:4
Two part-time lecturers of Civil Engineering & Architecture Department were invited from corporations.

One part-time lecturer of Electrical and Electronics Engineering Department and one young part-time lecturer

““Mathematics: 4,Physics:2,Biology: 1,History:1,Mongolian language: 1,English:2 ,Japanese Language:3,Physical Education:2
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hired for Mechanical Engineering Department. Among two part-time lecturers hired from the corporations, one

of them is a Japanese lecturer hired as a Civil Engineering Lecturer*!.

»  Organization
Figure 4-12 shows an overall structure of this organization but as of January 2017, it has not been
implemented yet. For instance, administrative staffs for College of Technology have not been selected yet.

Presently, lecturers are divided into the following 5 teams.

I.  Homeroom Teacher

II.  Activities, Innovations & Internal Activities Monitoring
III. Machinery, Equipment & Technology

IV. Accreditation & Education Personnel

V. International exchange & Promotion

“IIn Mongolia, Civil Engineering experts are insufficient
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Figure. 4-12 The New Mongolian College of Technology Organizational Chart
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»  Curriculum & Syllabus

The curriculum is complete as shown in the curriculum of the Mechanical Engineering Department in
Appendix 15. Tokuyama National College of Technology was taken as a model for composing the syllabus.
General subjects and specialized subjects are available in the Japanese version; the syllabus of the specialized
courses being translated by the lecturers of specialized courses.

A survey on the necessary skills of a civil engineer has been completed by 70 participants from 20 major
construction companies. As a future reference, the gathered data will be used for creating a curriculum and

syllabus.

»  Textbooks

Mongolian high school textbooks are partly being used in general subjects where the students purchase the
textbooks by themselves. Additionally, the lecturers refer®? to Japanese textbooks for subjects that exceed the
Mongolian high school educational level. The exercises are created by referring to the Japanese National College
of Technology’s textbooks.

Lecturers of the specialized subjects such as Electrical and Electronics Engineering, Mechanical
Engineering and Chemical Engineering refer to the English materials to prepare for the lessons and handouts
and then send them to the students via email. Meanwhile, for the Civil Engineering & Architecture Department,

Japanese textbooks are being applied.

»  Materials and Laboratory Equipment

For general subjects, Physics laboratory and Chemistry laboratory have already been set in place where the
students from first to third year have been conducting experiments while laboratories and equipment for
specialized subjects are still insufficient. Appendix 16 shows the equipment utilized for specialized subjects
which most of them are measuring instruments and tools; making it the least materials-sufficient among those 3
College of Technologies. However, there is a school basement in the new Mongolian College of Technology
building where large equipment can be placed (Please see footnote 51). There is a possibility that this large space

can be utilized effectively as a site for sharing large equipment with the other two colleges of technology.

“2 For instance, the third year students’ Mathematics level matches with the Universities level so the textbooks from High School cannot be used.

The lecturers are referring to the Japanese textbooks.
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»  Results Evaluation Method
The method of evaluating grades for general subjects adapts the common evaluation method while the
evaluation method for specialized subjects is still under consideration. Also, the assessment of attendance

rate $system such as JABEE* will be excluded in the future. The grading scores are calculated as follows:

Table. 4-16Evaluation Criteria of the New Mongolian College of Technology

Grade Score
A 90-100
B 80-89
C 70-79
D 60-69
F 59-0

»  Graduation Requirements
The implementation of Project Based Learning (PBL) with corporations during the 5" year while

considering to integrate graduation thesis at the same time.

»  Internship

Internships are held once a year during summer holiday for the first year students to third year students.
During the first and second year, 10 students are selected from each class for internships through industrial visit
to factories. Meanwhile, during the third year, 5 students will be chosen from each class for vocational experience
through one-week internship program. A committee has been established aimed to foster participations from
companies who will be willing to provide internship opportunities to the students and the New Mongolian

College of Technology is also putting its efforts to find companies willing to cooperate in the internship program.

»  Career Education & Employment Support System After Graduation

Regarding career education, the most advanced efforts among existing Kosen Technical Colleges are
currently being implemented. First of all, the students will self-analyze in the first and second years. Next, career
counseling will be carried out (about 3 times of personal interviews in a year) during the 3™ year after undergone
internships from the 1% year to the 3™ year. During 3™ year, students will decide and select more specific fields
(For example, in the case of chemical engineering, specializing either in biotechnology or specializing in
materials engineering). Additionally, lessons to foster and encourage more business-minded students are

conducted during 3™ year.

4 The attitude towards learning is also included in the evaluation.

4 JABEE stands for Japan Accreditation Board for Engineering Education. JABEE accredits professional education programs in higher
education institutions fostering professionals with benchmarks required by the society which is internationally equivalent. The experts for the
Japanese College of Technology have been certified.
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Currently, we have partnered with Mongolian enterprises listed in Appendix 17, and we are preparing to

provide support for the employment system held in two years.

» Japanese Language Education

4 periods of 45 minutes Japanese lessons for the 1% year students, 7 periods of 45 minutes Japanese lessons
for the 2™ year students, and 4 periods of 45 minutes Japanese lessons for the 3™ year students. Intensive
Japanese lessons are also open. Excellent students passed the Japanese Language Proficiency Test Level N3
during 2" year and passed Level N2in the 3™ year. Since they will be transferred to the College of Technology
into the 3™ year undergraduate students, Japanese lessons are being increased as the time of overseas transfer

approaches. (In Mongolia, the semester starts in September)

»  Teacher Recruitment Method

The information about the job recruitments are advertised online as well as on the newspapers. For the
specialized subjects teaching position, having study abroad experience is desirable. However, the conditions may
vary according to the Department. For instance, while Civil Engineering and Architecture Department requires
teachers who have previous practical and operational experiences, having a lot of knowledge is a requirement
for teaching position in Electrical and Electronic Engineering Department.

In the case of employing a Japanese teacher, the amount of the salary is similar to that of Mongolian
teachers and accommodation will be covered. Interpreters will be assigned if necessary®. (Japanese people

who had taught as Japanese teachers until 2015 were employed as interpreters)

»  Teacher Recruitment Qualifications (Specialized Fields and Education Level)
A bachelor’s degree is the minimum requirement for General Subject’s teacher. Meanwhile, specialized
subjects’ teachers hold at least a master’s degree and whom also possesses English or Japanese language skills.

A Professional Engineer*® who possess English or Japanese language skills are also applicable.

»  Teacher Training System

5 lecturers have been sent to Japan to undergo training under JICA. It was found that the teachers’ level of
awareness after undergoing training in Japan have changed positively. Besides that, visits observing lessons are
held mutually among teachers where general subject teachers can observe the lessons contents of specialized
subjects for references while the Japanese teachers can grasp the necessary terms of specialized subjects through
this visitation.

As an organizational effort, the school-based training program is currently under consideration. A rubric
evaluation table which was prepared by disassembling the necessary capacities of high school teachers into
viewpoints and levels was prepared (Annex 18). If this system is realized, it can be said that it could be a training

system comparable to the system of the Japanese college of technology.

45 The Japanese language lecturers and the Japanese staffs in the new Mongolian Institute will assist.
46 Currenltly, there is no professional engineer teaching at the College.
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»  Entrance Examination Screening Method
Entrance examination for Mathematics, Physics and Chemistry consists of written examinations and
interviews and the successful candidates have scored with minimum scores of 10 to 50 up to now. The aim is to

raise acceptance rate threefold during 2017 entrance examination.

4.2.5 Common situations of Existing Kosen Technical Colleges in Mongolia
1) Questionnaire to parents whose children go to Kosen Technical Colleges in Mongolia

We carried out an investigation using a questionnaire for the parents whose children go to the three Kosen
colleges in Mongolia to find how the colleges are being evaluated and also what problems are going on (Refer
to Attached 19).

From the answers to the questionnaire, almost all the parents came to know of Kosen through internet/mass
media, or friends/acquaintances. Only eight percent were given information by junior high schools, which are

supposed to play a central role as advisors about students’ choices of school primarily.

Figure. 4-13 The Source of Information of Kosen Technical Colleges in Mongolia

52 parents have positive feeling or opinions about their choices. The following are notable answers.

v' Their children’s sense of responsibility or autonomy has been developed (Answers about character
building from 10 parents).

v' Their children’s abilities of time managements or self-control have been grown (from four parents).

<~ However we find the minority voices as follows. (Each answer was given by one parent
respectively.)

v' Total system of the school including quality of education should be developed to level of Japanese
Kosen colleges once Mongolia introduces Japanese type of Kosen education.

v" Though expecting the children will become high level engineers, it is not sure that existing Kosen

Technical Colleges are conducting education modelled after Japanese Kosen.
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v' The image of Kosen is different what the parent had. Educational environment is not in good condition.

Shortage of teaching staff is serious.

2) Business-Academia Collaboration

The existing Kosen Technical Colleges are at the stages to start research by teaching staff and so industry-
academia collaborations should be their future targets. At the present stage, they have just started collaborations
with companies on students’ job seeking, internship, project based learning. We summarize the present situation

as follows.

2-1) Collaboration with Mongolian National Association of College of Technology
»  Business Exchange Meetings in Japan
As stated in Chapter 3, National Kosen Cooperation was established to support collaboration among
existing three Kosen in Mongolia and Mongolian industries. We note that in the cooperation group, five major
construction companies in Mongolia participate. The first business seminar was held in Tomakomai in November
2015. Although the second seminar was expected to be held in Kumamoto University in November 2016, it was
unfortunately cancelled due to some reason of Mongolian side, which was a side effect of the ruling party through

the general election in June 2016.

»  Cooperation with Shinagawa Ward, Tokyo

Referring to the section on internship plan of Institute of Technology, Mongolian University of Science and
Technology (4.2.3), student internship is being planned through collaboration with manufacturers in Shinagawa
Ward, Tokyo, Japan as a cooperative work for human resources development between the three Kosen colleges
in Mongolia and Shinagawa Ward, Tokyo. From August to September in 2017, some metal processing factories
and plastic processing factories will be accepting ten Mongolian Kosen students to give them training for about
eight days. There are also plans of student study tour to Shinagawa Industrial Platform and Tokyo Metropolitan
Industrial Technology Research Institute, and gathering assembly to meet entrepreneurs of manufacturers in

Shinagawa Ward. (Refer to Appendix 13.)

2-2) Cooperation with Mongolia Chamber of Commerce and Industry
It is notable that Institute of Technology, Mongolian University of Science and Technology has an
agreement with Mongolia Chamber of Commerce and Industry and the chamber was invited to the business
seminar which was supposed to be held in November 2016. Although the seminar was cancelled, Kosen colleges
and the Mongolia Chamber of Commerce and Industry are forging good relationship so far and the Chamber

will be also invited to the next seminar.
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4.3 Issues on Existing Kosen Technical Colleges in Mongolia
In this section, current situation and issues of existing Kosen Technical Colleges in Mongolia will be
discussed and future tasks for the development and stable implementation of Kosen Technical College in

Mongolia will be extracted.

4.3.1 Policy Issues Related with Legislation
As mentioned in the Section 3.3.3, considering the situation that the students had already enrolled in the
Kosen Technical Colleges, following two points among all tasks should be concerned and developed urgently.
» The degree to be acquired when graduating technical college should be determined and confirmed.
» Legal environments and guarantees that graduates of Kosen Technical Colleges can be transferred to

the 3™ year of university should be immediately developed.

These urgent two tasks as mentioned above must be resolved by June 2019 (Model class students of IET
Mongol-Kosen will be graduated by June 2018) when the first batch of graduates born from Kosen Technical
Colleges.

Furthermore, it is necessary to clarify the position of technical college in Mongolian higher education sector,
industrial sector and all Mongolian society to successfully implement and develop the Kosen education system
in Mongolia. To do so, short, mid and long term policies should be developed and implemented strategically by

MECSS, the main organization body to control the educational sector.

4.3.2 Promoting the Understanding of the Kosen Education

There were only limited people (related persons of MECSS, existing Kosen Technical Colleges, and
graduates from Kosen Technical Colleges in Japan) who understand and know the right information of Kosen
Technical Colleges in Mongolia when the field survey was carried out during December 2016. And also as a
result of aforementioned questionnaire survey on parents showed that the information about Kosen Technical
Colleges among junior high schools in Mongolia it wasn’t sufficiently or properly spread.

In order to implement Kosen education stably in the future, gaining the understanding and dissemination
of the right information about Kosen education and Kosen Technical Colleges through Mongolian people and

industrial sector.

» Promotion of Kosen Education system and Activity of Existing Kosen Technical Colleges in Mongolia

There were very few students who knew the 5-year consistent engineering education system of Kosen
Technical Colleges. And there were also not many students who are planning to enroll in the universities after
completing 3-year course of technical college. In such a situation, active promoting activity should be done to

gain the understanding of education features of the technical college through Mongolian society.

» Find out the Internship Accepting Companies and Employing Companies of Graduates
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Active promoting activity and public relationship should be done to gain the understanding of education
features of the technical college through Mongolian industrial sector to get the acceptance of internship and
employment of the Kosen-students. Related persons in charge of existing Kosen Technical Colleges are at the
stage of finding out the companies that accepts the Kosen-students to be interned. To realize the internship
program, scheduling and internship evaluation methods should be developed after finding out the partner
companies.

Moreover, it is shown that Kosen graduates would highly satisfy the human resource needs of Mongolian
industrial sector by the analysis results of the demand survey through industrial sector that was indicated in the
Chapter 2. Until the period of the first graduates born by June 2019, features of Kosen type engineering education

should be introduced sufficiently to find out and get the employment companies for the Kosen graduates.

4.3.3 Towards Level up of Education of Existing Kosen Technical Colleges in Mongolia
To spread Kosen education throughout Mongolia, it seems to be critical to raise up level of education of the
existing Kosen Technical Colleges in Mongolia so that they would play role of exemplary models. We would

say that especially, the following are problems that have to be settled to pursue the level up.

»  Improvement of quality and quantity of the teacher

The reader may understand that number of the teachers of the existing Kosen Technical Colleges is short
very much comparing with the data of the number of the teachers of the Sasebo College, stated in 4.1 sections.
In the case of four-department formation for Kosen Technical Colleges in Japan, around 20 teaching members
are placed for the general education and around ten for each engineering department. Indeed, existing Kosen
Technical Colleges in Mongolia have much less number of the students of each subject than Japan, but a little
less than ten teaching members are necessary for each specialized department considering the need to prepare
enough size of teaching staff who can handles Kosen curriculum and to supervise graduation research.

At the existing Kosen Technical Colleges in Mongolia, graduation research will be compulsory for
graduation. The student research is one of important feature of Kosen education and so we would like to point
out that the expanding of the number of engineering teaching staff will be a key to level up. Kosen Technical
Colleges will need teaching members with doctorates or with experience of research & development work at
some enterprises to supervise the students’ graduation researches. It may take four to five years until the time
comes to be completely ready for specialty engineering education for Year 4 or 5 (securing enough number of
highly qualified engineering teaching staff and completion of experimental apparatus). If we take account that
at Kosen Technical Colleges in Japan 10 faculty members with doctorates supervise their 40 students,
reinforcement for supervision of graduation research will be pivotal in order for existing Kosen Technical

Colleges to walk by themselves.
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»  Development of Curriculum and Syllabus
As we have seen in 4.3, the present step is that the existing Kosen Technical Colleges have almost completed
the preparation of their curriculum and syllabus modelled after Japanese Kosen. From now on, they would stand
in need of modification of the syllabus and curriculum to adjust Mongolian industrial environment or Mongolian
educational environment. They may need to frame curriculum with its target producing graduates fitting to
Mongolian industrial demands and to compile the syllabus to realize the target, which will be built on the firm

basis of general education and basic engineering education of Japanese type.*’

»  Improvement of Educational Experimental Equipment and Textbooks

As stated in 4.3.3, New Mongol College is standing at brink of the shortage of experimental apparatus.
Moreover, to improve the situation of educational experimental equipment — hardware side, at the same time, it
will be needed to develop systematically staff for the maintenance and support for student experiment or
laboratory work — software side: note that the existing Kosen Technical Colleges are in the situation that they
have not any staff for technical assistance. As mentioned in 4.1.2, in Kosen Technical Colleges in Japan, about
three technical officers are assigned to each department playing a significant role of installment of Kosen
education.

As to textbooks, except for textbooks for high school curriculum (mathematics, physics, etc.), students are
not given textbooks. The current situation is that students are taking notes what their teachers write on black
boards or receive the teaching contents (data of slides used at lectures): the teachers prepare the lesson contents
referring to Japanese textbooks. The students are missing necessary textbooks, so that they tend to lose the track

during classes.

4.3.4 Problems of each Kosen Technical College
College of Technology, Institute of Engineering and Technology
* The way to conduct teaching staff training

As to teaching staff training implemented by JICA as a country focused training, College of Technology,
Institute of Engineering and Technology may have shown certain developments, but still in the situation that the
staff cannot catch up preparatory work of lecturing or experiment/laboratory classes. Some managerial staff
point out that it will be more effective to implement long term training session so that Mongolian teaching staff
can give lectures in Japan (teaching practice session), or to invite long term visiting professors from Japanese

Kosen colleges so that Mongolian teaching staff can be mentees on educational skills.

Institute of Technology, Mongolian University of Science and Technology

* School Buildings
Regarding Institute of Technology, Mongolian University of Science and Technology, the most serious

problem is poor condition of its school buildings — wooden buildings which were constructed more than 50 years

47 We can regard as a precursor the plan of New Mongol College for refurbishing curriculum and syllabus taking opinion of construction
industries (section 4.2.3).
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ago without air conditioning equipment. It is impossible to refurbish the wooden buildings to support heavy
loads of heavy machineries, which means that the buildings are NOT adequate for implementation of Kosen
education system and securement of new buildings is urgent matter.

We note that although there was once a plan to make a new building inside the campus of Faculty of Civil
Engineering, MUST, and the plan has been in stagnant. Tentatively they use normal classrooms when they
conduct experiment/laboratory work. (See Figure 4-11.)

They are facing a serious situation that there are found no spaces for some equipment such as lathes and
universal testing machine which are expected to be imported in summer 2017 as donation by non-project grant

aid of the Japanese government.

* Entering of Graduates to Year 3 of MUST
The following table (Table 4-17) shows the numbers of credits which are expected to be given to the
graduates of Institute of Technology if they enter Year 3 of MUST. The numbers inside round brackets are the
credits that the Institute of Technology’s Year 4 or 5 students will earn. Since the number of credits to graduate
MUST is 130, it is preferable to transfer around 65 credits — half of 130: currently the expectation is not met.
Especially, Department of Information Technology will give only 36 credits. Whether the Kosen graduates can

earn the rest credits necessary for their graduation of the university will be issue.

Table. 4-17 Numbers of Credits which are Expected to be Given to the Graduates of the
Institute of Technology if They Enter Year 3 of MUST

Majors General Education Basic Engineering Engineering Total Credits
Road Construction 15 34 9 (62) 58
Electrical Engineering 15 22 7 (57) 44
Mechanical Engineering 15 31 8 (58) 54
Industrial Chemistry 15 24 23 (60) 62
Information Technology 15 9 12 (55) 36

The fewness of the transfer credits seems to be not only due to difference of subjects in Kosen Technical
College and in the university but also the university side’s little understanding of Kosen education system. To
settle the problem, it is necessary to promote understanding of Kosen education system. For example of the
measures, we would like to propose a strategy such that the teaching staff should create files including detailed
lecture contents (syllabus, lecture notes, handouts to students, question papers, list of students performance and
results, students answer papers and so on) and conduct seminars to explain about level of Kosen education and

lecture contents to the university based on the files.
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New Mongol College of Technology

* Organization Management
Although having drawn up "a blueprint of" its organization structure, New Mongol College has not realized
it yet. At present it has no administrative staff and teaching staff are allocated to committees to handle the
administrative task — one teaching member belongs to several committees at the same time. For example,
equipment management is assumed by one of the committees consisted only by teaching staff*¥. To improve this
situation, it would be effective to invite advisors for management from Japan who have experience of working

at Kosen Technical Colleges in Japan as administrative staff.

4 At Kosen Technical Colleges in Japan, technical officers take care of the equipment.
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Chapter 5. Framework of the New Mongolian Kosen Education System

5.1 The Importance and Significance of Kosen Education System in Mongolia

Figure 5-1 shows the relationship between the survey results on the needs of industrial human resources

and its relation to the education sector.

K

High development need : h

- Agriculture and livestock farming

i| - Manufacturing (Food processing, Light industry, ;
Construction material, Copper refining) H
i| -Energy (including renewable energy), Infrastructure - Middle-level engineer for Product development, | i
HE ) ) + Process control, Quality control :
: - Middle-class engineer with Comunication skill

' ™

High labour demand : Team work, Self-development, Problem-solving skill

Science and Technology, Mining, ICT, Transportation
L Manufacturing

University and TVET cannot train middle-level
engineers

[ Mongolian industrial sectors require the human resource ]

who has obtained both specialized knowledge and technical skill.

Japanese Kosen Technical College has
experiences to produce middle-level engineers

[ Kosen education system has a possbility to train human resoureces j

who has obtained both specialized knowledge and technical skill.
Currenlty existing Kosen Technical colleges
in Mongolia have many issues.

[ Necessary actions for developing Kosen education system ]

Figure. 5-1 The relationship between the Results of the Industrial Human Resources Survey

and the Results of Educational Sectors Survey

Survey on the needs of industrial human resources has showed the industrial sectors with the high

development needs and the high projection of labor demand.

Industrial sectors with the high development needs:
v' Agriculture and livestock farming

v' Manufacturing industries (Food processing, Light industry, Construction material, Copper refining)
v Energy (including renewable energy) ,Infrastructure
v" Information and communication Technology

Industrial sectors with the high projection of labor demand:
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Science and Technology
Mining
Information and communication Technology

Transportation

A N N N N

Manufacturing industries

Interview survey of the companies has indicated that the high needs of human resource (functional) shown
as follows.
v" Mid-level Engineer with appropriate technical knowledge, who are able to work in product
development, process management and quality control
v" Industrial human resource with excellent communication skill, self-improvement skills, problem-

solving ability and teamwork skill

Based on the gathered data, it is found that Mongolian industry is in immense need of the industrial human
resources who possess both theoretical knowledge and technical skills. Kosen education system consisting of
lectures, experiments and vocational training aimed to develop the Mongolian human resources that
accommodate the needs from industrial sector. As evidenced in the case of Japan, where Japanese industrial
sector prosper due to the highly trained technical human resources, it is thus significant for Mongolia to adopt

Kosen education system.

On the other hand, following are the issues that the existing Kosen Technical College currently faced:
v" Underdeveloped legal systems of Kosen education system
v Inadequate lecturers to implement the new Kosen education system

v Poor learning environment including insufficient learning materials and equipment

The issues described above are currently faced by the existing Kosen Technical Colleges. The following

measures are deemed important in order to develop and improve Kosen educational system in Mongolia:

a) To raise awareness about Kosen education system in Mongolia

b) To set appropriate priority engineering fields that accommodates the needs of industrial human
resources

¢) To improve the education level of existing Kosen Technical Colleges

d) To formulate the policies and strategies to develop Kosen education system
The most important step among the above-mentioned is to raise awareness about Kosen education system
in Mongolia so that the Mongolian become aware of the new Kosen education system. Additionally, as one of

the main features of Kosen education system, it is important to establish the collaborative system between
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industry and Kosen education system as it is deemed necessary to demonstrate how Kosen education system can
foster the industrial human resources that can accommodate industrial sectors’ needs.

It is also essential to develop Kosen education system in Mongolia in order to boost the education level of
the existing Kosen Technical Colleges. Following are 3 common challenges that can be overcome by the existing
Kosen. First, the need to improve both the quality and quantity of lecturers who teach specialized subjects.
Second, it is important to improve the equipment and facilities for Kosen education system. Third, it is essential
to develop the curriculum that accommodates the needs of industrial sector. In a nutshell, Kosen education

system should be operated according to the needs of industrial sectors and higher education system in Mongolia.

5.2 Promoting Awareness of Kosen Education System in Mongolia

It is viewed that the most crucial part when developing Kosen education system in Mongolia is to increase
the awareness about the Kosen education system among Mongolian citizens through several promotional
activities.

Although some administrative officers in the MECSS and the teachers of existing Kosen Technical Colleges
contributed individually in efforts to introducing Kosen education system, it is safe to say that it still remains
challenging to sufficiently garner interests from both the Mongolian citizens and the relevant industries. Based
on the gathered data from the interview conducted, the participating ministries and companies pointed out that

PR activities is the most important step when developing Kosen education system in Mongolia.

Figure. 5-2 Proposed Support for Promotional Activities of Kosen Education System
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As for the PR efforts in the future, it should be considered to organize a cross-sectoral working group which
drive forward Kosen education system in Mongolia. The working group should be consisted of Kosen education
center, MECSS, MLSP, and NDA. In addition, it is necessary to get support of National Institute of Technology
in Japan. Because that Kosen education system is quite newly education system in Mongolia and existing Kosen
Technical Colleges have not produced graduates until now. If National Institute of Technology in Japan can be
sharing their experiences of PR with Mongolia side, it is promise to obtain a good effect.

Regarding to the PR activities of Kosen education system for the education sector in Mongolia, the MECSS
should prepare the seminar and/or workshop for educators in elementary schools, Junior high schools, high
schools and Universities. Especially, it is important to explain Kosen education system to the students who
graduate from a junior high school and their parents.

In addition, the PR of Kosen education system to the Mongolian industries is another important activity.
Because industrial sectors will accept students who graduate from Kosen Technical Colleges. According to the
results on the needs of industrial human resources, it is revealed that there is a gap between industrial human
resources required by Mongolian industry and human resources cultivated by higher education in Mongolia.
Human resources who are cultivated by Kosen education system may match the human resources which
Mongolian industrial sectors require. Therefore, it is very important to indicate the images of human resources
sought in Kosen education system to Mongolia industries by showing the clear difference among other higher
education systems and TVET.

PR activities should be conducted by through a workshop inviting Kosen educators working in primary
education, secondary education, higher education organizations and TVET and seminar of human resource
cultivated by Kosen education system for the Mongolian Chamber of Commerce and Industry and various
industrial association.

The following activities are being considered suitable to promote Kosen education system in Mongolia:

v" To develop the media summarized the information about Kosen in Japan

v" PR activities by getting supports from the active lecturers and the former lecturers at Kosen in Japan.

5.3 Establishing Suitable Priority Engineering Fields that Accommodates the Needs
of Industrial Human Resources

One of the features of Kosen education system is its strong linkage with business industries. The history of

development of the Kosen education system in Japan reflects the linkage between engineering filed set up in

Kosen and the needs of industrial human resources development. Kosen education system has been developed

with progress of technologies and industrial promotion policy.
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Figure. 5-3 Proposed Support of the Establishment of Industrial Human Resources Plan

It is necessary to establish the framework to develop Kosen education system in Mongolia in conjunction
with industrial trends. MLSP and NDA will draw up the plan of industrial human development in future. In
addition, MECSS, which manages Kosen education system, will make plan to develop Kosen education system
in accordance with the industrial human development plan which MLSP and NDA formulate.

It is necessary that MECSS will establish the legal framework to revamp the departments which set up in
Kosen and curriculum with a change of the needs of industrial human resource. Therefore, it is very important
to promote academic-industrial collaboration in order to formulate a legal framework to revamp Kosen education
system. MECSS should compile information about academic-industrial collaboration activities which conduct
in existing Kosen Technical Colleges in Mongolia, and analyze promising industrial sectors and technical skills
which industrial sectors require, and reflect on the development of Kosen education system. To formulate the
framework mentioned above, the experience which National Institute of Technology in Japan has been
developing Kosen education is very helpful to Mongolia.

Additionally, it is essential to educate Kosen-educated human resources as well as to establish the
engineering fields that accommodate the needs of industrial human resource. According to the survey result on
industrial human resource, it is revealed that Mongolian companies apply for classification of occupation by
industry so called YAMATO08. MLSP has recommended to utilize YAMATOS classification for effective
recruitment. Therefore, it is considered that target human resources sought in Kosen education system should
correspond to classification of occupation.

MLSP and NDA plan to investigate the needs of industrial human resources. In addition, JICA has
conducted various surveys for the industrial development and regional development in Mongolia. JICA survey
repots help MLSP and NDA to formulate the plan of industrial human resources in Mongolia.

v" Data Collection Survey for Kosen in Mongolia
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v Verification Research on Comprehensive Regional Development in Mongolia
v' Information Collection and Verification Survey in Accordance to the Promotion of Mongolian
Investment Environment

v Data Collection Survey on Higher Education of Engineering in Mongolia

5.4 Advancement of Education Level of the Existing Kosen Technical Colleges

Currently, there are three Kosen Technical Colleges existing in Mongolia, namely; Institute of Technology
of Mongolian University of Science and Technology, Institute of Engineering and Technology (IET), and New
Mongol College of Technology have been started in Mongolia. Therefore, it is important to improve the

education level of existing Kosen Technical Colleges to develop Kosen education system in Mongolia.

Figure. 5-4  Proposed Support for the Advancement of Education Level of the Existing

Kosen Technical Colleges in Mongolia

As previously mentioned in Chapter 4, Figure 5-4 shows the assistance measures against the common issues
of existing Kosen Technical Colleges. Considering the improvement of education level in Kosen education
system, it is necessary to draft the mid-to-long-term planning and short-term planning in order to develop the
Kosen education system in Mongolia. Assistant measure for short-term planning is following item.

v To assist education for the student studying at existing Kosen Technical Colleges

In present, College of Technology, Institute of Engineering and Technology has 4 year students, Institute
of Technology of Mongolian University of Science and Technology and New Mongol College of Technology
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have 3" year students as the highest grade. However, it has not been prepared the enough condition to conduct
a graduation thesis, internship program after moving into 4™ year and extra lessons such as a robot-contest which
is one of the features of Kosen education system. If the students studying at existing Kosen Technical Colleges
cannot learn specialized engineering knowledge, technical skill and creative idea sufficiently, the industries
which accept the student graduate from Kosen Technical Colleges cannot make proper incorrect assessment of
Kosen education system. Therefore, it is necessary to assist education for students studying at existing Kosen
Technical Colleges. The following shows assistance measures.
»  Assistance in establishing internship program in cooperating companies
»  Assistance provided to the participation of the students from the existing Kosen Technical Colleges into
the Robot Contest in Japan
»  Guidance on graduation research provided by Japanese Kosen Technical Colleges or affiliate universities
»  Application of the Fast Track Study Abroad Program under Mongolian Higher Engineering Educational
Development Project (M-JEED)

To assist education for the student
studying at existing Kosen

Internship program to Japanese
corporation companies

! - Japan Science and Technology Agency (JST) ‘3
i Graduation thesis at Kosen in Japan 1 SAKURA Science program H
+ - Japan Student Service Organization (JSPS)

= Participation in Robot contest in Japan

! -Mongol-Japan Engineering Education
4———: Development (M-JEED) :
1+ - Japanese Government Sholarship program ;

Transferring the 3rd grade of Kosen
in Japan

Figure. 5-5 Education Support for Students in the Existing Kosen Technical Colleges

In the Mongolian Higher Engineering Education Development Project where it features the similar program
called “Kosen program” where the students can be transferred into Kosens Technical Colleges in Japan through
Fast Track Program without having to go through the preliminary screening process*’. Although it is necessary
to discuss the establishment of program under M-JEED program with MECSS, it is deemed appropriate to
establish new Fast track program for the student studying in existing Kosen Technical Colleges. However, the
purpose of M-JEED project is to provide young students an opportunity to go study abroad in Japan. Even if the
new fast track program is approved by MCESS, the number of the students who will be dispatched to Kosen
Technical Colleges in Japan by new program seems to be quite limited. Because that M-JEED project provides
a priority with the student who study in preliminary program under project. In addition, the assistance measure
proposed above, it is necessary for the student to acquire Japanese language skill.

Considering the assistant measures for mid-to-long term, it is necessary to support the common issues of
existing Kosen Technical Colleges as follows.

v" To improve quantity and quality of lecturers of specialized subjects

4 Although the Fast Track program of Kosen progran was conduceted once in the beginning stage of M-JEED, the program has not been
conducted after that Currently, restart of Fast Track program has been discussed in working-level consultations

5-7



Data Collection Survey for Kosen in Mongolia (2017)
Final Report

v" To improve educational materials and equipment for education and research
v" To develop the curriculum appropriate to the needs from industrial sectors

v' To formulate the legal framework of University Transfer System

The items mentioned above, these are very important issues to operate Kosen education system by the

Government of Mongolia in the future. These challenges should be prepared in middle-term schedule.

® Proposed supporting measures to improve both the quality and quantity of lecturers who teach specialized

In regards to the structure of academic staff in the existing Kosen Technical Colleges who teach general
courses, it consists of full-time lecturers and also part-time lectures who are still working in the Universities and
other high schools. However, it is hard to measure the quality of the academic staffs who teach specialized
subjects. Specialized subject that the students have to learn becomes subdivided subject as students move to
higher grade, and it resulted in the number of specialized subject increases. Therefore it is safe to say that they
may be an insufficiency in the quantity of the lecturers teaching specialized subjects. Figure 5-1 shows that the
academic personnel participation in the individual program (Country focused training) of Implementing Kosen
education system in Mongolia, which was conducted by JICA.

Academic personnel who participated in project are improving their teaching skill and providing their
knowledge that they obtained through that project with their colleague. After the project, academic personnel
who participated in the project become a core academic personnel to develop Kosen education system in
Mongolia. However, the number of participation was quite limited, and some of the participants were the lecturer
of general courses. After Country focused training in Japan, it is necessary to train the academic personnel of
specialized courses in order to develop Kosen education in Mongolia. Because that the lecturer of specialized
course might be still insufficient number.

Table 5-1 Number of Mongolian Teachers Participated in the JICA Country Focused
Training Program (By Specialized Fields)

General course Specialized course Total
Name English | Mathematics | Physic | Chemistry Nbcgn?ica' Civil Eng. | Architecture Eeér:;ca' (jz:z:' Sp:;f:'s'zw

Institute of Technology, MUST 1 1 1 2 1

2015 College of Technology, IET 1 1 1 1 2
New Mongol Institute of Technology 1 1 1 3 0

Institute of Technology, MUST 3 3 0

2016 College of Technology, IET 1 1 1 1 2
New Mongol Institute of Technology 1 1 1 1 2

Total 1 6 1 3 2 1 2 2 11 7

Currently, the faculty of bio-engineering as a new major has been established in Institute of Technology,
Mongolian Science and Technology, College of Technology, Institute of Engineering and Technology and New
Mongol College of Technology. Therefore, it is considered to be necessary to keep up training the academic

personnel to increase the academic personnel of specialized courses.
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One of the characteristics of Kosen education system requires a graduation thesis. Students who study in
Kosen education system acquire the problem-solving skill, competency and practical intelligence through the
activities of graduation thesis. To supervise graduation thesis of students, the academic personnel who have
experienced to conduct the research and the senior engineer with high specialized knowledge would be required.

In case of Kosen in Japan, the most of academic personnel who provide specialized subjects have doctoral
degree. Lecturers who acquire high specialized subject supervise the student to conduct the research thesis in
the basis of their own research field. On the other hand, currently there are a few academic personnel which have
a doctorate degree in the existing Kosen Technical Colleges. Therefore, it is important to employ the academic
personnel with a doctorate degree, who have a lot of experienced in research activities, aiming to operate quality
Kosen education system.

In efforts to further developing the human resources of lecturers, it is effective to support the research
competences of Mongolian lecturers by supervising of active lecturers and the former lecturers at Kosen
Technical Colleges in Japan.

National Institute of Technology in Japan supports to dispatch the active lecturers to existing Kosen
Technical Colleges. It is possible to dispatch lecturers from Kosen Technical College in Japan, for instructing
lecturers who work in Mongolian existing Kosen Technical Colleges. It is planned to collaborate with faculty
members of specialized subjects of Mongolian existing Kosen Technical Colleges by utilizing the expertise of
the active lecturers in Kosen Technical College in Japan, including in developing new materials utilizing
Mongolian abundant resources as well developing preventive technologies that can reduce deteriorating air
pollution problems in Ulaanbaatar. In order to implement this idea, it is important for the Mongolian teachers
from the existing Kosen Technical Colleges to draft a research proposal and share the information with the
experts from the Japanese Kosen Technical Colleges. It is believed that by gaining cooperation from the Japanese
College of Technology, both sides can draft research plan and share the information and they may contribute to
the joint research activities between Japan and Mongolia.

» Training in Japan to train teachers to teach specialized subjects of existing Kosen Technical Colleges
in Mongolia

» Dispatch of professional of teachers of Japanese Kosen Technical College or former experienced
Japanese college teachers

» Overseas dispatch of researchers by support of the National College of Technology for active

teachers in Japan

Figure. 5-6  Strengthening the Capacity of Mongolian Teachers
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Figure. 5-6 shows the proposed plan for enhancing the quality and quantity of lecturers who will support
further Kosen education in Mongolia. It is considered that dispatch of professional of teachers from Kosen

Technical Colleges in Japan through National College of Technology is one of the plans.

® Proposed support to improve teaching materials and research equipment

As for the preparation condition of equipment and facilities for education and research in Kosen education,
it is difficult to say that the educational environment could be prepared. The preparation status of equipment and
facilities in New Mongol College of Technology seems to be serious. IET has prepared the facilities by
supporting of private company in Japan and self-help efforts. In addition, IET has University and TVET besides
a Kosen. Consequently, IET Kosen can take advantage of the equipment and facilities installed in University and
TVET for experimental and practical training in Kosen education. Institute of Technology of Mongolian
University of Science and Technology has received educational equipment of 200 million yen by non-project
grant aid of Ministry of Foreign Affairs in Japan.

In addition, it is another issues that existing Kosen Technical Colleges have a few technician who maintain
the equipment and facilities and supports a practical training. It is important to bring up the technician with
specialized knowledge of equipment and facilities in order to operate the equipment for long term. Therefore, it
is necessary to support to train Mongolian technicians.

»  To support to bring up Mongolian technician for maintenance of equipment and facilities.

Additionally, textbooks shortage impacts negatively on the existing education system in Mongolian Kosen
Technical Colleges. As described previously in Chapter 4, the students are not well-equipped with enough
textbooks for the specialized courses. On the contrary, there are enough supplies for the general subjects’
textbooks due to the availability of similar textbooks for general subjects used in public high schools.

In Kosen Technical Colleges in Japan, academic staffs distribute handouts as a supplementary educational
material in class. It is advisable that the Mongolian academic staffs refer to this initiative. This initiative may
overcome the problems of textbooks shortage. With that being said, it is therefore crucial to secure sufficient

amount of supplementary textbooks that can be used in during lessons.

® Curriculum Development that Meet the Needs of Mongolian Industrial Sector

The specialized fields set up in the existing Kosen Technical Colleges were decided based on the needs of
industrial human resources. Currently, the curriculum used in the existing Kosen Technical Colleges has been
developed in reference to the curriculum of Kosen Technical College in Japan. The syllabus used in the existing
Kosen Technical Colleges is designed by incorporating the public high school’s syllabus.

The feature of the curriculum of Kosen education is to develop with the needs of industrial human resource.
Kosen should analyze the human resource required by National projects and private companies, and develop the
curriculum in accordance with the needs from industrial sector. In addition, curriculum should be developed with

the progress of technology.
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In order to update the curriculum with maintenance of quality, it requires plenty of experience to update the
curriculum. However, there are a few academic personnel who can update the curriculum in existing Kosen
Technical Colleges. Consequently, it is necessary to bring up the Mongolian academic personnel who can update
the curriculum under supervision of academic personnel who has a lot of experience to update the curriculum.

»  To dispatch the senior academic personnel to develop the curriculum of Kosen education

® Introduction of Legal Framework for the University Transfer System
In order to boost the Mongolian Kosen education system, MECSS should introduce a legal framework that
enable Kosen graduates to transfer into the 3rd year of university into Higher Education Act where the
framework should be drafted according to the existing education system in Mongolia.
In case of Kosen Technical College in Japan, 40% of Kosen graduates transfer into the 3™ year of university.
This is also another feature of Kosen education system that have a various career path. In order to develop Kosen
education system in Mongolia, it is necessary to consolidate the legal framework including the University
Transfer System.
»  To dispatch the active academic personnel who are familiar to the introduction of Kosen education (Legal

framework) to Mongolia

5.5 Policy and Strategy for Developing Kosen education in Mongolia

In order to strengthen Kosen education system in Mongolia, it is essential to clarify statutorily the position
of Kosen education system among industrial sector and educational sector in Mongolia, then to raise awareness
of Kosen education system in Mongolian society sufficiently.

A short-term, a middle-term, a long-term planning for developing Kosen education in Mongolia must be
strategically planned by MECSS. A base point should be placed at the time when existing Kosen Technical
Colleges will provide the first batch of graduates.

Short-term planning must be designed in advance before the first batch students graduating from existing
Kosen Technical Colleges in Mongolia. Meanwhile, mid-term planning is aimed at establishing a stable system
of Kosen education in Mongolia. As for long-term planning, it is deemed appropriate to develop Kosen education

in cooperation with industrial sectors.

>  Short-term planning  (Until June in 2019)

Short-term planning must be designed in advance before the first batch students graduating from existing
Kosen Technical Colleges in Mongolia. The 1% Batch of students who are currently enrolling in the existing
Kosen Technical Colleges is expected to graduate in June 2019. Therefore, MECSS must formulate a legal
framework as follows; one is a type of academic degree for the student who graduate from Kosen Technical
College, and the other is to formulate University Transferring system for the graduates of Kosen Technical

Colleges.



Data Collection Survey for Kosen in Mongolia (2017)
Final Report

In addition, it is necessary to consolidate the educational environment of existing Kosen Technical Colleges.
In order to improve the educational environment, MECSS must plan staff cost of new academic staff and new

technical staff.

»  Mid-term planning (Until June in 2024)

Mid-term planning is the action plan for about 5 years after the first batch students will graduate from
existing Kosen Technical Colleges. This term should be a period to update the Kosen education system. Because
that existing Kosen Technical Colleges will get evaluations of graduates from the companies and industry sectors.
MECSS should examine the skills possessed by Kosen-graduated human resources and analyze the evaluations
of Kosen graduates from industrial sectors. In a nutshell, curriculum of Kosen education should be updated in

accordance with the evaluation result of Kosen graduates from industrial sectors.

»  Long-term planning (from June in 2024)

In a long-term perspective, it is essential to formulate a feasible plan aimed at developing Mongolian Kosen
education system based on the Japanese Kosen education system that has been developed throughout these past
years. Our survey shows that it would be the crucial part to build up, modeled after National Institute of
Technology, Japan, a system or a mechanism which administers Kosen educational-managerial matters in
Mongolia: management of equipment, budget, human resource, organization management and so on. And it
would be fundamental to lay out a strategy to establish Kosen technical colleges in provinces outside Ulaanbaatar
to expand Kosen education, which will play a central role in the improvement of local students' accessibility to
higher education as well as new industrial creation.

In sum, this report aimed to contribute to the further development of the Kosen education system in

Mongolia.
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Appendix 1 Schedule of First Survey in Mongolia (December, 2016)

Date Time Activity Remarks
visit Institute of Technology
2016/12/ M 10:00-11: . . . N
01671215 on 0:00-11:00 Mongolian University of Science and Technology
9:00 Internal meeting
. . . . . Introducation of ICR and
10:00-13:00 Meeting with Ministry of Education, Culture, Science and Sports o uc? tono a .
explanation of survey policy
2016/12/6 Tue
15:40-16:30 Pay a courtesy call to Ministry of Education, Culture, Science and Sports
. Introducation of ICR and
17:00-18:40 Khan Institute of Technology o uc? tono an .
explanation of survey policy
8:50-10:10 Meeting with New mongol college of Technology lntroduc?ltwn of ICR and‘
explanation of survey policy
10:50-12:50 Meeting with College of Engineering, Introducation of ICR and
’ ’ Institute of Engineering and Technology explanation of survey policy
2016/12/7 Wnd
13:30-15:00 Introducation of ICR and
Meeti ith National Devel A
17:30 eeting with National Development Agency explanation of survey policy
Meeting with Institute of Technology, Introducation of ICR and
15:20-17:00 ! . . . . .
Mongolian University of Science and Technology explanation of survey policy
. . . Introducation of ICR and
9:30-10:50 Meeting with Mongolian-Japan Center for Human Resource Development o uga tono an .
explanation of survey policy
11:45-14:50 Visit German-Mongolian Institute for Resource and Technology (GMIT)
2016/12/8 Thu
. . Introducation of ICR and
17:00-18:00  |Meeting with JICA roducation of A anc,
explanation of survey policy
19:30 Meeting with JICA expert of Airport
2106/12/9 Fri Internal meeting
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b Monday Tuesday Wendesday Thusday Friday
e 2016/12/12 2016/12/13 2016/12/14 2016/12/15 2016/12/16
9:45-11:00 National Development
MS Terezza @Yaarmag 9:00-11:00 /;%%ricy
10.:0.0_1 1:00 . 9:30-10:30 New Mongol College of Mongolian National
10:30-12:30 Ministry ofEducatlon, Mongolia-Japan Center for Technology Association of College of
. Culture, Science and Sports 9:30-10:30
AM  |National Elderly Care ) . Human Resources . Technology
Development Center 10'90-13'00 Development Mongolia-Japan Center for 10:00-12:00
Institute of Technology Human Resources nstitute of Technology
11:30-12:45 Development Mongolian University ;f
NGO Batgereld Ireedui .

Science and Technology

13:00-

Ulaanbaatar liaison Office,
15:00-16:30 National Institute of
"Missionaries of Charity 14:45-16:30 13:30-15:00 17:00- Technology

PM  (Mongolia" Tugeemel Khugjil Mongolian University of  [Ministry of Education, 14:30-
Bayankhoshuu center Science and Technology Culture, Science and Sports |Asian Development Bank

16:30-

UB Development

Corporation

Date 2016/12/19 2016/12/20 2016/12/21 2016/12/22 2016/12/23
9:30-
Mongolian National
Chamber of Commerce and |10:00-11:30
11:00- Industry Ministry of Mining and
AM  |Ministry of Education, Heavy Industries Company visit Company visit
Culture, Science and Sports |10:00-
Ministry of Food, Company visit
Agriculture and Light
Industry
14:00-
College of Engineering, 14:00- 14:30-
Institute of Engineering and |Ministry of Road and Architectural Development
Technology Transport Development Center Company visit Company visit
PM 15:00- 15:30-
Ministry of Labor and Ministry of Labor and Company visit Company visit Company visit
Social Protection Social Protection
17:00- 17:00- Company visit
Sumitomo Ulaanbaatar ITOCHU Ulaanbaatar office
Office
Date 2016/12/26 2016/12/27 2016/12/28
9:00-
Aizawa Mongol LLC Farm Do
AM [11:00-
Toyota Motors Mongol New Com
office
PM  |Sanko Mongolia Ulaanbaatar city
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Appendix 2 Schedule of First Survey in Mongolia (January, 2017)

Monday Tuesday Wednesday Thursday Friday
Date
2017/1/9 2017/1/10 2017/1/11 2017/1/12 2017/1/13
9:30-
Institute of Technology,
10:30-11:30 Mgngohan University of
. . 11:00- Science and Technology
Himon Construction LLC . . .
Gazarchin University
AM 10:30- 10:30
12:30_. 4 13:00- Mon Shibasaki LLC GOBILLC
Association for software .
(MOSA) Nakhia Impex LLC
12:00-
National Council for
Education
15:00-
College of Technology,
Institute of Engineering and
Technology
PM 11\1;&(')- Impex LLC 15:30- 11;1‘1:09?1 Trad Il(ilzl?k(;’l-—f Trade LLC
ia Impex Gobi Khangai LLC ugjil Trade ug Trade
17:00-
National Mechanical
University
Date 2017/1/16 2017/1/17 2017/1/18 2017/1/19 2017/1/20
10:00-11:00
AM 10:00-12:00 10:30—12:00 i’&(/)oi:)d-ivlldz:olo istics LLC Institute of Technology,
Shine Uy-TVET Bioconbinat LLC &l Mongolian University of
Forwarder K
Science and Technology
14:00-15:00
14:30-16:00 Msr}rgol;lan 1Umversny of Science 1430 16:00
L and Technology :30—16:
PM Mobiservice TVET Ashid Nehmel LLC
15:00—16:30
Oulen Mench LLC
Date 2017/1/23 2017/1/24 2017/1/25 2017/1/26 2017/1/27
10:30—12:30 10:30-12:00 10:00-12:00 10:00—12:00
AM Mongolian Railway & Mobicom IT-ZONE Darkhan TVET
Transportation College
14:00-16:00 16:00—17:30
14:30-16:30 14:00-16:00
M Oyu Tolgoi Transwest Mongolia SuuLLC Darkhan Iron foundry
Date 2017/1/30 2017/1/31
(10:30-12:30) (Moving day from Ulaanbaatar to
AM .
Thermal power station Japan)
PM JICA
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Appendix 3 Schedule of Second Survey in Mongolia (March, 2017)

Date Time Activity Remarks
Meeting with principals of Institute of Technology,
2017/3/6 Mon [10:00-11:30 Mongolian University of Science and Technology and New Explanation of DF/R and survey result
mongol college of Technology
9:00-11:50 Meeting at Ministry of Education, Culture, Science and Spor{ Explanation of DF/R and survey result
2017/3/7 Tue
14:00-16:30 Ne?tl.onal Development' Agency, . Explanation of DF/R and survey result
Ministry of Food, Agriculture and Light Industry
2017/3/8 Wend |11:00-15:00 Internal meeting
Ministry of Labor and Social Protection., .
9:30-11:45 . . ¥ Explanat f DF/R and result
Mongolian Institute of Educational Research Aplanation o and sirvey
2017/3/9 Thu
14:00 M¥n%stry of Mining and Heavy Industries, Explanation of DF/R and survey result
Ministry of Road and Transport Development
9:30-12:15 Seminar for company Explanation of DF/R and survey result
14:00-15:15 Ministry of Education, Culture, Science and Sports Explanation of DF/R and survey result
2017/3/10 Fri
16:00-16:45 JICA Explanation of DF/R and survey result
18:00-19:00 Meeting with existing Kosen Technical college
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Appendix 4 Interview Questions to investigate the Industrial Needs

Contents

Answer

Remarks

—_—

Company attribution

1) | Company name

2) Year of foundation

3) | Company size

D | Capital stock

® | Sales

@ | Employees

4) | Capital composition
(Main stockholders

and holding rate)

5) | Composition of

organization

6) | Business type
( )

a. Mining; b. Agriculture and meadow; c. Food
processing; d. Textile; e. Leather; f. Construction;

g. Construction materials; h. Energy; i. Care Welfare; j.

Medical; k. ICT
1. Other construction business; m. Other service

7) | Main product/

service

8) | Main business
partner (purchase

from, sales for)

9) | Rate and Country
of Import-Export

Export: ( %, Country:

Import: ( %, Country:

10 | Stream of business

) and industry

Graduate from

2| Job definition by job type, required skills (University, TVET,
etc.), number
1) Consultant engineer
2) Professional engineer

3) Engineer

4) Technician
5) Worker
6) Others
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3| Number of human resource, evaluation, characteristics (advantage, disadvantage) by graduating higher
educational institute
1) Graduate school
(Master, Ph.D.)
Number:
2) Undergraduate
Number:
3) (Technical )College
Number:
5) | TVET
Number:
6) Senior High School
Number:
4| Specific contents of human resource development
1) | OJT
2) | Training
3) | Others
5| Current and future manpower needs (how many people/what level of human resources will be requires)
1) | Present (within a
year)
2) | Future (after 1-3
years)
6| Any comments towards contents and condition of higher education in Mongolia (in relation to correspondence
to industrial need especially)
7| Others
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Appendix 5 Request for Mongolian National Association of Supporters of College of Technology

for development of Kosen Education System in Mongolia
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Appendix 6 Ministerial Ordinance for establishment of Kosen Education Working Group to

Develop Educational Law for Kosen Education
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Appendix 7 Ministerial Ordinance for establishment of Kosen Education Working Group to

Develop Educational Law for Kosen Education (Japanese)
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Appendix 8 Proposal of Standards of Kosen Technical College
TAHWJILY VIITA

351 GONOBCPOIBIH TyXal Xyyibll HIMOAIIT, ©0PWIINT

opyyliax Tyxa XyylnHilH TOCIHIH TyXai

MoHron YIICBIH ax YHAIIBIP O0JIOH OOJIOBCPOIIBIH CaIOAPBIH XOTKMWIIL OHOP TYBUTHHUHA 1337 MAPTHKITUITH
WHKEHEP OANITry»K, HHATMUNH XOPITIdd, 3aX 393JIMIH Iaap/iarell XaHrax, rajaajiblH aXXWiaX XY4HUH OpOH 3air
YHI3CHUN OHJOp TYBIIHUN WHXKEHEPIIP HOXOX, HMHKCHEPHUIH OOJOBCPOJIBIH HAP XYHIUHT ©Crex 30pwiIro Oyxui
APX3YWH MIMHIWINIMUT TYH3THUPYYIdX Iaapyiararaid 6aiiraa 0mnma. SAmnor YickiH KoocsH XaM33X WHKEHEpUH
719371 OOJIOBCPOIIBIH TOTTONILIOOT HABTPYYIIXAA APX3YHH 30XHUIYYIANTHIH IIHHIIP XHIDK OTrexX 30pHroop 30XHX
HAMDIITUNT XYYIUITH TOCOI] OpYYJICaH.

3acruitd ra3peiH 2012-2016 oHBI Yiin aXuiuiaraaHbl XeTenoep, 00JI0BCPOIIBIH caldapT Tepeec OapuMTIax
Oomnoron HUMIYYJPH J1991 OOJOBCPONIBIH TyXall XyyibZ HAIMOJIT, ©6PWIONT OpyyJaxX TyXall XyyauiH TOCIUHT
0ooBCpyYyIUIaa.

Xomuitranp MaHal yicajl MHXEHEp TEXHUKUWH 3311 OOJOBCPOJITON MAPIHKHUITIH O3TraK Oaiiraa 6010BY,
CyprajThiH aryyiara OOJIOH 3aX 333JIMHH X3pATIP? Maapiajaraj HUHIPXTYH Oaix ToXuoimiyyn ux OaitHa. J[Pam
OOJIOBCPOIT 333MIICIH OOJIOBY, TOTCOXK Tapaaa aXX axylH HIDKYYIUHH Iaapjyiara xaHraxryi OaiiHa. ByTasmu
COTIAXYH JyTMar, MH)KEHEPUIH HaaJ 3aXblH IMHHAR Taprax, 30XMOH OYTI3X TaJ J33p MaHa YIACHIH WX 33
CYpTyyJlb TOTCOTYH/I XaHTANITTTYH OaifHa.

Opuun yenitH SAnoHsl YICHIH 31UiH 3acTHitH XeTkiuir Snor YiceH KoocsH cyprantsiH TOTTOIIOOTYHTI3P
TOCOONIOXUIH apraryil Owims. THaHWHA SIUIH 3acTHH XY4uUpXdr Oaijal, aXk YWIIBIPKCIH TyyX Hb KoocsH
CypTajThlH TOTTOJNIIOOTOW CaNryd Xoi1000Tol OaiiHa. MOHroi YIiIC MMITOPTHIT OPJIOX, SKCHOPTHIT JI3MKHX, ax
YHIIBIPUIH canbapT axwuiax OyTIdd COTIIXYHUTIN WHXKEHEp OdIA3X 3aX 333JIMIAH SP3AT maap/yiara Oairaaruiin
33PATIRG PHAXYY canbaphIT 3pX3YHH XyBb]l I3MKHX, 000 YHII aKWiaraa sByy/bk Oaiiraa cypryylnnyabIT 3pX3yiHH
XyBB]I TOTTBOPTOH CypTaT sByyJaxX HOXIUIOOp XaHTaX 30XHIyyIalT YTYWIdTAYK OaiHa.

Omnoorooc 50 xunuitH emHe fnon Yic KoocaH cypranteir 6mii OONToX, TYYHHHXID ayaap Op4YMH YCHHH
SANOH OpHBI &K YHJIABIPHUT Yye marrairaap Ouil 00JIrox npxad.

P31 GONOBCPONBIH TyXail XyylbJl H3MJIT ©6PWISNT OpyylIax TyXall XyylnuidiH Tecesl Hb 7 3YHITIH
0aiix 0ereen 1 myraa3p 3yitng KoocaH cypryyiauidr Tercerd Hb AYHIICOH OaKaaBpbIH MAIIANTaH 0aix, 2 Jyraap
3y HapuitH MAOPraKIuidH TEXHOJOTHHH J331 Cypryyab Oaiix, 3 myraap 3y 5 KWIMHAH cypraiTTai
TEXHOJIOTUIH 33/ CYPryyiba IyH]] OOJOBCPOJITON UPTIHUUT ICYYIIX, 4 AyTradp 3YHII AyHIICOH OakalaBpbiH
cyprant 110 aac goomry# Oarm nar 6aiixaap, 5 ayraap 3YWJII MAIPIIIICOH UHXKEHEP XYH XHUAI 3aax 00J0X
TyXai, MOH T33P XYMYYCT mpodeccop 10N OIrox, 6 ayraap 3YHII CypraiaT Hb TYWIICOH OakalaBpbiH

mamnianTaid Oaiixaap, 7 myraap 3YWII OYHICOH OakanaBphIH TOTCOTY, KPEAUT TOOIOXK WX JIII CYPTyYAbH
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IIWDKUH OpK Cypainax OaKalaBphIH 33p3r aBd OOJIOX00pP 3PX, YYPTHHT TOHOPXOH OONTOXON YHITISIACIH
30XHUIYYJaITHIT TYCTaB.

DHAXYY Xyyab OarnarjcaHaap 3acruilH ra3pblH Y aXKWijlaraaHbl XeTesn0ep, Tepeec 0OJIO0BCPONIBIH candapT
6apuMTiIax OOUIOTHH OapUMT OWYHIT TyCTaracaH OJI0H TAIT CYPTraiThIH 30PHIITYY XIPIIKHIX 3pX 3YHH YHIAC
OYpIK, yIMaap yIC OpHbI HUWIM IUIH 3acarT J00pX epar Yp AYH TapHA 'K Y32k OaifHa.

XyynuitH TOCTYY, X0T00TI0X MaTepHalIbIl XaBCapras.

3ACT'UIH TA3AP

BATJIAB

BOJIOBCPOJI COE, XVVIIb 3YIH
CANJ
LIMHXJIDX YXAAHBI CAIT
JLTAHTOMOP
Y. JIOPJIMI)KAB
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1391 BOJIOBCPOJIBIH TYXAM XY VJIBJI HOMAJIT, O6PUWIOJIT OPYYJIAX
TYXAHM XYVJIUUH TOCJIUMNH Y32 BAPUMTJIAJL

Hor.XyyamiiH Teces 60J10BCpyyIax YHIICIIII, Iaapajiara

Tepeec GonoBcpoibiH Tanaap OapumTiax Oapumt OmurmiiH II-1-7-m “...007m0BCpON 333MITUX apra,
X3J109pUHAT OJIOH XyBWUJIOapTaid, 4eneeTdi, HIMTTIH 00nrox”, OONOBCPONIBIH Tajaap Tepeec OapuMTiax
OOMIIOTHIT XAPArKYYIIXA93 [I-2-1-1 “MoHTON OpHBI SMUIH 3acar, HUWIAM, MIMHXIDX yXaaH, TEXHOJOTHIH
XODKWI, XYH aM 3YH, XOIeJIMep JSPXJINIT, HUATMHUH Oaranraa, HyTar J3BCTIpUHH OOMIOT0” 33pTHUHAT
Xapraj3aH Y39XUHUT 3aacaH Oaiiiar.

MoHTON YACBIH JMUHH 3aCTHHT XOIXKYYJPX, OYTIdH OaWTryymanThil TOTTBOPTOW X3PATIKYYIIX
omooruiiH 6aranaap 38000 WHKeHep, TEXHUKUIH QXXHIYNI] HOH TIPTYYH/I lIaapiaraTai OaiHa.

J»31 OoNmoBCpONBIH TyXalh XyylbJl HAMOJT, ©6pWwIeNT Oopyylax TyxXalh Xyymuir OaraincHaap
WHXXCHEPHUH 1331 OOJIOBCPOJI 333MINUX apra XdIJIO3pUHr OJOH apra, X3103pTdii OONTOX, WHKCHEPHIH
MOPIKIAAH CYPTYYIUUT Ovid 00JIT0XK, 0100 XIP3MIK Oaliraa axjaH CypryyJlIuidH MIATIANBIT X CypryyJIuiH 2
00JIOH 3 KWIWIH MIATIaNTald HATTIMH S5 KW 330 TYBIIHUNA HHXCHEPHUHH OOJIOBCPOI 333MINUX OOJIONII00T
XaHTaX oM. ©epeep X037 AYHI Cypryyjina TerccoH 15 Hactaid 9 Ayrasp aHTHiH cypard, MHXEHEPHIUH 331
TYBIIHHH CYpryyJIbJl 3JIC3H cypaiax 20 HacTai1aa TyHIICOH OaKaaBp 33pradp Tercex OOJIOMKTON 000X oM.

Mowron Yican 13371 00JIOBCPOIT OJITOX Y aKHJUIaraar .... o Oariaracas /(331 60I0BCpOIbIH TyXai
XyyAauap 30XUIyyIDK Oaiiraa 0ereen Xyyinb Xd3pATKCAH .... KIIHHH XyralnaaH] 3apuM acyymiiaap, Tyxainoan
SnoH Yircan Xap3amK391 MPparTik 133p Oariaracad HHXEHEPUIH 1331 TYBIIHUH “KoocaH™ XaM33X 00JI0BCPOIIBIH
TOTTONII0OT MOHTON Yiicaa 30XHIyylIaH XIPIMKYYIRX X3PITIpd, maapiara 6airaa Ty, A330 O0JIOBCPOIBIH
Tyxal XyyJlIuiH 3apuM 3aaJITyyAa 3aiIITyH HOMAJIT 60pwIeNT OpyyiIax maapjyiararail 6aiiHa.

MoHnron VYican HWHXEHEPHHAH J337 OOJIOBCPOJBIT ONTOXJ00 OYp3H IyHJ OOJOBCPON OJICOH
CYpaJIarduir 133 CYypryyib/ ICYYIRH 4 KU CypraH O3ITraIaT.

4 KWJIMIH CypraNTTail uX CypryyIbi 3JICOH OPOX SBIJIBIT XOHTOBWIOX, CYPryyib 3aBCapIarcabH TOOT
HAMOTAYYIXTYH 0afix apra xoMkadHUH Xypa3H1 KOOCIH TOrTONIIOO0T MK OYPIH MIPTIHKIUITH O0JI0OBCPOI OJTOX
CypranThlH Oairyymiara OONTOXBIH 33p3TIR HX I3 CYPryyiab OOJOH axiaxX CYpryyiaHiH aHTH MIATIalibIl
HATTTAICOH 5 JKUIMIH CypranTTail IIMHY TOTTOMIIOO0T O OONITOX TyXal XyYIHIH TOCeI OOIOBCPYYIIaB.

Mbpraxiauitd 1331 CypryyiauiiH 30puiro Hb “MaprainiiH yp 4aiBap OJIrox eHIep TYBLIHHUHA Cypraiir,
cynajraar siByyJDK Laapjiiaratail Hexuesigaxjax CypryyiauilH OOJOBCPOJIBIT OJIFOX 0a a)Kuil MIPraxui 601007
axyi aMpJpajil X3parudd3Tdi yaaBap AaJUIbI OJT0X ABAAN 331 4 KWIMHH CyprajirTail uX cypryyidac Tycaaa
00p 30puIITo OYXUH 1331 6OIOBCPOIBIH Oaiiryyiara GaifHa I3k Y3C3H.

Koocan cypryynb Hbp ax YHIABIPIMIMHAH cal0apT TOIOX HHXEHEePYYIUHT O3ITIIHD TIICOH
30pHIITONI00 XYPAX TOTTONIIOOT OUit 6ONTOCOH 0Oree 1 UX Cypryyiyac Tycaaa 1331 O0JOBCPONIBIH Oairyymiara

OM I'9I99 TOI[OpXOI\/'I 3aaXX OIrCoOH.
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Koocan cypryynuiiH 30puirsir “cypajinardyiajy MIPraKIMHH yp 4aZBap OJTOX OHAep TYBIIHUMN
CYpTajThIT ABYYJIHA” I TOAOPXOMIIOr Oereea “cygainraa”’r TyC CypryyiauiiH YHICOH 30pHIITO OWII FOM 'YK
Y3COH Hb UX Cypryyjiuac suirapax OHIUIOTHHT Hb TOB TOJOPXOH OONTOX OTeXWWH 33PATIRD MIPrIKIUHH
OOJIOBCPOIT OJITOX CYypTajThIiH OalTryyJurara oM.

Koocoan cypryynuiin 30puiro Hp “cypanmardaan MIPraKIUiH yp YaaBap ONroX eHAep TYBIIHUN
CyprauiT”-bIT ABYYIDK, “TyXailH MAPTKUJI MIaapajaratai 4aiBap JaTbIr 333MIIYYIRX siBal oM. “Yp qagsap”
T3I3T Hb 3PIAM MAUIT 0000 Yp AYH I'ICIH yITaap epeHXHNHee XIPIIIdTAIAT 06ree ] UX A3 CYypryynbl q
MOH X3P3IIATIIAT YT oM. XapuH KoocsH cypryynuidH aryyiraap Taiindapiax oM 0o yp YajBapblH OHOJ Oa
TYpPIIMAT AaJUIarbll TOJUIOCOH MPAKTHK YaZBap I3CIH yTraap XapammraHi. KoocsH cypryynuitH 30puirsir
“cypaimaryaa MApTYKINAH yp YaJaBap OJIrOX OHJIep TYBIIHUN CYpralThIT SByyJIax’ T'K Y33 O0IHO.

TexHONOTHIH XyBbCTaN sIBarJaX Oyd ©Hee HarT MIWIAAT WHXKCHEPYYIUHr 031TraH raprax Koocsn
CypPTrYYAUNH XyBbJ CypTaJIThIH aryylrbil SpA3M MAHXWITIIHAN XOTKWIA HAUIYYJIDXUWH TN aap/jiaratai
cymanraa IMAHKAITAT XHMX Hb TOXHPOMXKTOH. DHD YYAHI3C Oapmira OalryylamK, TOHOT TOXOOPOMKeep
XaHrax, CyAaJjiraaHbl 3apAJbIl raprax 33par TOXUPOX apra XAOMKI3r aBaxX Hb MaHal yJIChIH XKML TYCTal IOM.

KoocaH Torronuoo He 4 *KUIUIH TOTTONLOOTON X CYpryy/auac TycAaa eep 30pUro, IIMHXK YaHaphir
aryyicaH 1337 OOJIOBCPOJIBIH OalTyyiuiara yaup MAIPIHKIUHH MK OypdH LOTI] GOJOBCPONIBIT OJTOXBIH TY/I
axJiax CypryyJauiH CYYJIHIHH 3 *KWIUHT OartaacaH 5-6 KWIMHH cyprainTTai OaifHa.

Witmp Monron VYiChIH ax YHIABIPIAIUNAH canbapT 1330 Cypryyllb TOTCOTYUATIN TYWIIXYHIL
TEXHOJIOTUHH M3PI'PKWIT3H HAH LIaapAaiaratail Oaifraarail yanayynad KoocsHruitH 30pmiIro IKHX YaHaphir
TOJOPXOWIDK, TOITOJILO0, aryyirbil TOTeJIIOpXKYYJIdX, axjaxX CYpPryyauiH cCyyiauiH 3 >KWIMHT WX T390
CYPTYYIUHH 2 ®UITIH HATTIACHH 5 KUIUIH cypraaTTail TEXHOJIOTUIH M3pIBKiIUiiH 6010Bcpoi onrox Koocan
CYpTyyJIHHAT HIH slapantail OalTyynax maapiararaii OaiHa.

J29n TYBIIHWIA TEXHONOTHUHH WHXXKEHEP OITIAX 30PHITOTONH MOIPraKINHH OOJOBCPON OJTOX
CypranThH OalTyyiarsr 0auryyiax TICOH aCyyIIBIT MHAABIPIYYIIIXIIP XYYIHIH TOCO OpyyJICaH.

Koocan cypryyinb Hb CypraiaThlH aryyiaraa 3pisM IIHHXUITIHUNA XOIKWIJ HUALYYIIXUAH Tyaa
LlaapAajaraTaii cygajaraar sByyjax Tajaap 30pkk axuuiax 0erees; KoocsH cypryynba TEXHOJIOTHIH HHXKEHED
0O0JITOX MIPIYKIMUAH CyprajiT TOAUNATYH HUMIM 19X Oue XYH 00JI0X0A Iaapsiararaid 00J0BCpOa XYMYYKITAAT
OJITOX EPOHXUIA OOJIOBCPOIIBIH CYpPTaJITHIT U SBYYIaX FOM.

KoocaH cypryyiab Hb TEXHOJIOTHMHH HMHXEHEPHHAT OTIIX 30pWIITO OYXHMH MAIPIMKIMAH MPAKTHK
OOJIOBCPOII ONITOX CyprajiTaHj] TOJl aHxXaapliaa XaHAyyaaar OOJIOBCPONBIH Oalryyiuiara Ty MIPIaKIHNH
TYBIIUH]] &XJIBIH JaJIa)l Ya/IBap OJTOX CYprayiThiH Oairyyiiara Oyroy JaH TaHI[ HIT YHIIMIMAT OapbcaH 3911
OO0JIOBCPOIIBIH OalTyyiiara 600X oM.

Koocan cypryynb Hb MAIPraKIUAH yp 4YaJABaphIl OHAOP TYBIIWHZ 3aaH Cyprax, aKuj MIPraKUI
mraapjularaTaii gajgan 4ajaBapbil 333MINYYJI3X 30pUITOTOMroop AyHJ Cypryylb TercceH Oaiix manryyp
Y3YYIATTIUTIIP BIICIH OP3K 000X 5 HKUIUHH CyprainTTaid 331 MIPIraKIUHH O0JIOBCPOIIBIH Oalryynaara 6aix

6o0IHO.
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DHA Hb 5 KU YPTUDKUICIH LOTI[ Cyprajraap epeHxHid 00J0BCPOI OOJIOH CYyph OOJOBCPOIBIT YP
IYHTIH OONTOX, MIPTIKIUHH OOJOBCPOJBIT XaHTANTTall ONIOH WHIACHIIPID CYPTANTHIH 30pHIT00 OYypoH
IYYP3H X3P3TKYYIdXI3P TOOIICOH XIPIT IOM.

XyynuitH Tecnuir OonoBcpyynaxgaa Anon ViceiH “CypryyiauviiH OOJOBCPOJIBIH TyXal XyYIUiH
Tainbap, HAIMXK 3acBapnacaH 4 a3x xoBian, Cy3ykm Hcao-ruitH smxtran”, “SmoH VYinceiH CypryynuitH
OOJIOBCPOITBIH TyXal XyyiuiiH Apapayraap 0yiar, 2014 onn H3MAIT eepuiient opyyican”, “Koocan Cranmapt”

33pAT OApUMT OMUTYYIUHUT cyaicaH OOJHO.

H23p nypncan [Ipam OOJNIOBCPONIBIH TyXalk XyylbJT HAMOJIT €6pWIeNT Opyylax TyXall XyyluidH Tecel
00JIOBCpYYIaxX YHIDCIRM, MIaap/UIarbll Xapraj3aH YI Xyyiabd JapaaxX TOAOPXOW 30XHUIYYJIadTBII TyCrax Hb
3YWUTOU TIK Y371903. Y YHA:

Koocan cypryynuiir Tercerd Hp AYHIICOH OaKallaBpbIH MIANLIANTAN Oaiix

Hapwuiin M3pra»KIUifH TEXHOJIOTHIH A3 CYpryyiab Oaix

5 ®KWIMHH CyprainTTaid TEXHOJIOTHIH A3 CYPryYaba JyH O0IOBCPOITON HPTIHHUNAT HICYYIDK OOJIHO

Jyiitican 6akanaBpsid cyprant 110 aac moomryii 6arty iar 6aitHa

MDbpramicaH HHKEHEp 3aaK O0THO

JIyHticoH GakaiaBpbIH IIATIal

Jyitcsn 6akamaBpbIH TOTCOY, KPEOUT TOOLIOXK X A3 CYyPryyilb/l IIHMIDKHH OPK Cypaiax O0IHO.

Xo0ép.“133m 00JI0BCPOJIBIH TyXail XyyJdabJ HIMIIT, 6OPUI6NT OpyyJdax Tyxall Xyyjab”’-HilH TOCIWHH

epPoeHXHii 6YT31, 30XUIyyJIaX Xapuimaa, xampax Xypad:

1331 GOJIOBCPOITBIH TyXall XyyibJl HIMAJIT, 06PUWISNT OpyylaxX TyXal XyyJauilH TeceJ Hb 7 3yHnTdi OaifHa.

Xyynuitd TecnuiiH 1 ayrasp 3yina KoocsH cypryymuiir Tercerd Hb AYHIICOH OakaiaBpbIH MAIIaITal
0aiix Oereej Tercerd Hb OakajaBpPBIH 333 OWIN XapuH AYHICIH OakalaBpBIH 33p3rTdil TerceHe. Tercerd
0akaaBp 33p3T aBaXbIT XYCBAJ YPIIDKIYYIRH 2 XKHJ Cypaliax TyXail 30XUIyylIalTH TyCraHa.

XyynuitH Tecnuite 2 gyraap 3yiinn HapuiiH MapTakIIvifH TEXHOJIOTHIAH 331 CYyPryyiib Oaix 3aaJIThir
tTycrana. Omoo MoHron VYiicajz TEXHOJOTHHH A3 CYPTyYIMAH YHJ aXuijiaraar TOMOPXOW OOJTOH 3aariiaH
Koocan cyprant Hb HapuilH MIPIBKIMHH TEXHOJOTHUHH 3311 CYpryylbJl YWJ aKujularaaraa sByyJaaxbIT
TOJIOPXOM 3aa)K OrCOH.

XyynuitH TecnuiH 3 Ayraap 3YWiIA 5 KWIMHH CypraiTTail TEeXHOJNOTUWH A331 CYPryyiba IyHI
OOJIOBCPONITOM UPTIHUUT AIICYYIDK 00JI0X00p 3aaiaa.

XyyImuitH TOCIHIAH 4 Tyr33p 3y AyHIICOH OakanaBpeiH cyprant 110 aac moomryi Oari mar O6aiixaap
Opyynas.

XyyImuitH TOCIHUIH 5 ayraap 3yHI MAPTIIICOH HHXKEHEP XU 3aaX, podeccop o onrox. Koocsn
CyprajTaH] TyXaiH cajbapT aXwulax Oaliraa WHXKCHEPYYIUHT epreH XYp3dTIH aKWILTyyinar OHIUIOTHNAT

Xapraj3aH YWIIBIPI [I33p @XKWDIaX Oaliraa WHKCHEpHHT Oarmuiax OONONII00ro0p XaHraX, CypraiT
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YIIIBIPIIMUAT  XOPKYYI3X  30PHIITOOD MOPIAIICOH HHXKCHEPUUT aXWUIyyllaX, aKWDlaX HeXIem
00JIOJIIIOOTOOP XaHTaXbIH TYJJ aapiaraTai TOXHOJIAONI PoQeccop O MYy OJITOXbIT TYCTaB.

XyynuitH Tocnuitd 6 tyraap 3yHia QyHICOH OakaiaBphIH IIaTiaiTail Oaiixaap Tycras.

XyynuitH TeCIHIH 7 ayraap 3y JYHICOH OaKaJaBphIH TOTCOTY, KPEUT TOOIIOK X I3 CYPTYYIIb]

IIMIDKAH OPK Cypallliax OaKaaBpBIH 33p3T aB4 00JI0X00p 3aaB.

I'ypas.Xyyauiin Tecesa 6atiaracanbl Japaa yycd 00710X HHIATIM, JUiTH 3acCTUiiH Yp AaraBap:

DHAIXYY XyynuiiH Tecen Oatnarmcanaap YMX-aac OarancaH 3acruifH Ta3phlH Y aXKWiaraaHbl XeTesoep,
TOPOOC OOJIOBCPOIIBIH candapT 6apuMTIax OOUIOTEIH 0apUMT OWYHIT TyCTaracaH OJIOH TaJT A3 OOJOBCPIIBIH
X3IO3PYYIUIT XIPIrKYYIIDX, HHKSHEPUIH 1337 TYBITHUNA OOJIOBCPOJI OJITOX 30PHUIATYYI XIPATIKUX dPX 3YHH

YHA3C OYPIAPK, yIMaap YIAC OPHBI HUWTAM HIMIH 3aCarT J0OPX dEepar Yp JAYH rapHa Ik Y33k OaifHa.

Hwuitrmuiin yp narasap:

Tepeec 00J0BCPONIBIH candapT OapuMTIaX HAMICOH OOIJIOTHIT XIPIDKYYIIX Xyp3dHA KooCrH X3MI3X
WHKCHEPHIH 1397 TYBIIHUKA OOJIOBCPOI OJITOX, IIWHA TOTTOJIIOO0 OUid OOITHO.

Bypan nyrz 60510BCpOIT 333MIIN3 HHKEHEp 00J10X oM 9 AyTrad aHTH Tercee | 15 HacTail cypard 133/ TYBITHHUMA
WHKCHEPHIH 1397 O0IOBCPOJIBIT 0ara HacHaacaa dXJI3H 333MITUX HOXIIeN OYpIdH).

OHOJIBIH XMYD3JIIIC WIYYTIUTIIP MPAKTHUK JAJUIATHIT TYIXYY V39X YUUP CaifH 00JIOBCOPCOH MHXKEHEp Ouid O0ITHO.
JIO0TOONBIH YagBapiiar HHKESHEP OJIHOOP Ot OOJICHOOD rafaajiblH AKUIIAX XYIUUT OPIIOHO.

Huiirmuiin yxaausl caixOaphll TaxuH IIYTAX XaHUIATHIT ©OPYMIDK, SKCHOPTHIT IPMYKHX, MMIIOPTHIT OPJIOX

YHIIBAIPIIRI XOKYYIIIXO aap/yiaratail I0TOOIbIH HHXEHEPTIH 00ITHO.

DNUIH 3aCTHIH Yp JaraBap:

Koocan Terccen mHxkeHep oHOOp Ouii OOJICHOOP 0100 HAH IIaapaiarataii Oaiiraa 38000 akwiax XYYHHUNAT
OpJI0X OOJIOMIKHUT J3¢C Japaarairaap IIHUHIAX TapIibIr Ouid OOJITOHO.

AXWIIIaX XYYHHA XOMCIOJ Oaiiraa MaHaii OpHBI XyBbJ 9HY OPOH 32l HOXOXHUIH TY/I T'ajaalaac aXXuuIax Xyq
HX X3MXKI339p aBjar Oaibir Oaracrasa.

OH/I6p TYBIIHUA MAIPraXIMHAH aXWiTaH OalXTyWH ylMaac rajfaajzaj rapd aXwiax sBaaj Oaiicaap OaiiHa.
DHAXYY Tafaaj pyy YUIIIICOH OIOYHEI OHIIOp YalaMKTal aKWIUIaX XYIHHHUT TOTOOAI00 TOTTOOH OAPUXBIH TYIA
KoocaH cyprantsia 60510BCpOIT Hb XyBb HIMPI3 OpyyIITHA.

XyynuitH Tecen OamiariacaHaap MoHTON YIICBIH 13371 OOJOBCPOJIBIH CalOapblH OYTIIMIK, ©pCeliox YaaBap
HAMOIIYK, XOPOHT'® OPYYIIANT UX33p IIaapAarajar dH3 cal0apbiH 3pX 3YHH OpUYMH ypT XyramaaH TOTTBOPTOM
Oaifx HOXIION OYPIIIIVK, XOPOHT® OPYYAaIT UXI3p HAIMAIIAIK, YIMaap 3H? canbapaac yiIc OpHBI SIUIH 3acar,
HUUTMUIH XOT)KUIIJ] OPYYJIax XyBb, HAMAIP ©CY, AN/ SMHUIHH 3aCTHIH TOTTBOPTOM 6CONT XaAraiargax 00JI0MxK
OYPIPK, UPTIMUIH aMbXXUPraaHbl TYBIIWH TOTTBOPTOH JIAIIMIIHD THK Y3IK OaifHa.

TyYHWIH XyyAUiiH Tecell OaTiarjacanaap yJICHIH TOCBHIMH 3apiiara ssMap Har Oaiiiiaap HIMATIIXTYH OOJTHO.
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Hepes.Xyyauiin Tecess MoHroa YiacblH YHACIH XyyJib 00J10H Oycaa XyyiabTail XapX3H ysiiiax, TYYHHIT
XIPAMKYY/IIX 30pPHIIT00p HAalIuA IMHHIIP 00JI0BCPYYIax OYI0y HIMIIT, 66PUJI6JIT Opyyaax, XYUYHHIYI

00JITOX XYYJIb TOTTOOMIKHITH TaJiaap:

XyynuitH Tecest Hb MoHroi YiIchiH Y HACOH Xyyib O0JIOH Oycaj] Xyyib TOTTOOMXTON HUHIK Oaliraa

---000---

Tocon

MOHI'OJI VVICBIH XYVYJIb

2015 onsl ... nyraap

VYiaan6aarap
CapblH . . . -HBI B/16p
XOT
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JI93J1 BOJIOBCPOJIBIH TYXAM XY YJIbJ HOMAJIT,
OO6PWIOJIT OPYVYJIAX TYXAM

1 ayra3p 3yia. {331 60J0BCpOBIH Tyxail XyydabJd JOOp AypACaH aryyiratail gapaax 3yHi, X3car

3aaJIT HAMCYTIH:

3.3 ayraap 3yiiJ.
KoocaH cypryynuiir Tercerd Hb AYHIICOH OaKallaBPhIH MIANIIANTAH Oaiix.
4.3 nyraap 3yiiJ.
Hapwuiin M3pT»KIUIH TEXHOJIOTHIAH A3 CYPryyiab OaiX.
7.1 nyraap 3yia.
5 KMIMHH CyprajTTail TEXHOJOTHHH A3 CYpryyibll IYHI OOIOBCPONTON HWPrIHHUUAT
AIICYYIDK OOITHO.
ayraap 3yi.
Jyiiticon 6akanaBpeiH cypraint 110 aac goomryii 6ari nar 6aiiHa.
13.1 pyraap 3yiiJ.
MDbpramcaH HHXEHEp 3aaK 00JTHO.
15.1 ayraap 3yia.
JlyiiticoH GakaiaBpbIH IIATIIA.
... Iyraap 3yiJj.

Jyiincon OakamaBphIH TOTCOId, KPEIUT TOOIIOXK UX 3311 CYpPTyYIIhI IHIDKIH OPK Cypaax O0IHO.

2 pyraap 3ywn. OHa xyynunr 2015 OHbl . . Oyrasp capblH . . -HWUIA ©4peec 3XNaH Aarax
mMepaeHs.

I'APBIH YCOT"
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Appendix 9 Kosen Education Systems except the Common Curriculum

BonoBcpon, coén, MuHKIAX yXaaHsbl
cainbiH 2010 onbr 01 qyra3p capein 21-Huit

©JIpUiTH 26 TOOT TylIaaJIbIH XaBCPaIT

331 0010BCPOJIBIH CYPrajThiH 0alIyy/UIarblH AHTHJIAJ TOTTOOX Kypam

Hbr. Huiitonr 3yiia

1.1 BonmoBcponbiH Tyxait XyynuitH 15 myraap 3y, 331 60I0BCpOIBIH TyXal XyynuitH 4 1yrasp
3YHIA 3aacHbBl Jaryy A334 OOJOBCPOJBIH CYpPraiThlH Oalryy/ularblH aHTHILIBIT TOTTOOXTOM

XOJIOOTZICOH  XapHiIllaar 30XMIlyYylaxa/j SHAXYY KypMbIT OapuMTIIaHa.

1.2. ©OMuniia X3103p Xapraa3axryi 13371 00JTOBCPOIIBIH CypTraJIThIH aXKUJI PXJIdX OyX Oairyysiara

SHAXYY JKYPMBIH JIaryy aHTHJIaJl TOITOOX YT aKWIlaraaHj XaMparjaaHa.

1.3. KomnexwitH aHTUiana 1331 OOJOBCPOJBIH CYyprajThiH OaWTyyiaraa TaBUTAAX HUMTIAT

maap/yIareIr Oyp3H XaHracaH Cypryyiauir OypTroH).

1.4. JIo5n cypryyiIuiiH aHTHIIAJI]T 9HD )KYPMBIH X0Ep, TypaBayraap OyJdrT 3aacaH HUUTIIAT OOJIOH

HAMOJIT Iaapjiareir OYpaH XaHTacaH Cypryyiuur OypTraHj.

1.5. DpasM MIMHKUITII-CYPrajThlH X3B MIUHKTIN UX CYpPryYJIUH aHTHIANT HD KYPMbBIH XOED,
JIepeBIYrIp OYJIAIT 3aacaH HUMTIAT OOJOH HAMOAAT IIaapAjarbil OypdH XaHracaH CypryyJlnuir

OYpTIIHD.

1.6. DpIdM HIMHKHITI3-CYyprajaT-YIIABIPIAIUNAH X3B IIUHKTIM UX CypryylIudH aHTujiai] 5SH)
KYPMBIH XOEp, IOpeB, Tapayraap OYJISIT 3aacaH HUUTIAT OOJOH HAMAIT IIaapAjiarbir OypaH

XaHracaH Cypryyiuir OypTraHo.

Xoép. 1331 0010BCPOJILIH CYPraJIThIH OaiiryyJjiaraji
TaBUIIaX HUITJAT MIaapaJjiara
J1331 60I0BCPOIIBIH CYyprasIThIH Oalryysuiara Hb Japaax HUWTIIAT IIaap yularkir XaHracad OaifHa.
2.1. Xyynb 3pX 3YWH OpYHBI Tajaap:
2.1.1. BonoBcponblH acyyaan 3pXd3JCAH 3acTUiH Ta3pblH THINYYHUH OaTajcaH YIAT3PYHIICOH

TYPMUNH Jaryy Oalryynaracad CypryyauidH yaupaax 3eBIeTou OaifHa.

Appendix—18



Data Collection Survey for Kosen in Mongolia (2017)
Final Report

VYnupaax 3eBieJ1 Hb CYpPryYyIUiH YT aKuJIaraatai ysijcaH, 30XUX )KYPMbIH JIaryy aji0aH X3par
XOTIOJNTUWH  IIaapJJarkll  XaHracaH  ©epuidH  OOJIOH  CYpryyllMiH  OHIUIOTHHT
TyCracad YJITIPUUIICOH AYPAIMI HUUIICOH ©OOPHIH AYpAIMTIN OaiiHa.

2.1.2. BonoBcponblH acyyaan 3pXdJCAH 3acTUiH Ta3pblH THINYYHHH OaTtajcaH YAT3PYHIICOH
JTYPAMIT HUHIICOH CYPTYYAUNH TypIMTIU OaiiHa.

CypryynmuifH TypMAHI 30XHOH OaWTyynanThlH OYTIWHH YHACOH OOJIOH Oycaj HATKUWH YYpar
XapUYIUIarbIl TOTTOOXK, AIllTUMH TOJI0O, alllTUHH TeIee OyC MIWHKUNUT TOIOPXOWIIK, CypryyIuiH
JTYPMUWH CaHTHIH TyXxal TycracaH 0aitHa. YyCraH Oairyysax rapad, TypMIH]I3 XOJ00TIOX XYyYilb
TOTTOOM>KH/]I 3aaCHBI Jaryy eepwieT opyyJcaH, TypMUIH caH, OpIIMH Oaiiraa razpaa eepuyuiiCoH
0071 9HA Tyxairaa XyaHJmiH 14 XOoHOTHWiITH 70TOp BomoBcpom, coén, MUHXKIIX yXaaHbl saMaH]l
MDBJITRXK, YICHIH OYPTIIJ 00pwIenT opyylicaH OaiHa.

2.1.3. Cypryynb Hb XOJ6JIMOPHUIH Xapuiliaa, J0TOO Y aKuiIIaraar 30XHUIlyyJICaH X0JI00TIoX
XYyiIb TOTTOOMXH HUMIICOH JOTOO )KypamTai OaiiHa.

2.1.4. CypryynuiiH 3axupraa, OarmmitH XOOpoH 1 OalTyyJIcaH Xe1eJIMOPUIH P33T OaiiHa.
2.1.5. CypryynuiiH 3pX3M 30pHJITO, 30PUITHIT TOAOPXOMIICOH CYPTYYIHUMI XOIKYYJIdX OWpPBIH,
TyH]I, YPT XyTamaaHbl CTPATeTH TOJIOBIOreeTIH 0alK TYYHUUT X3PIKYYIdX YT aKHUIIaraaHbl
YU, YP AYHT TOOLOXK X3BLICOH OaifHa.

2.1.6. barmmiin €c 3yiH Typ3MTii OaiiHa.

2.1.7. OrwyraHn OypTaii cyprax Tyxai rapad Oairyyican OaifHa.

2.1.8. OroyTHBI &C 3YHH qypIMTIi OaiiHa.

2.1.9. CanxyyruiiH YW aXuuiaraanj 2 >KAJ TyTaM ayguT XuliaracoH OaitHa. CypryyinuiH
TOCOB Hb CYprajIThIH TOJI0Opeec TrajHa Xyyilb TOTTOOM)KOOP 36BILOOPCOH CAaHXYYTHHH Oycai 53X
YYCBAPTOH OaiiHa.

2.1.10. Cypryynb XerxyyJdx caHTaid Oaibk O0omHo. CaHTHH OypSM Hb yIUpAaxX 36BI6JIeep
XDIIDIIIPIARK Oararacad OaiiHa.

2.1.11. BonoBcpon, coén, MUHXK:I3X yXaaHbl saMHaac OarasicaH J[331 OOJIOBCPOJIBIH JTUTIIIOM
OJITOX ’KypaM, JIUIIJIOMBIH 3arBapbil Mepaer OaiiHa.

2.1.12. Konnexxup cyprajir-apra 3yilH 3eBies1 axusuiaHa. CypraiaT apra 3yHH 36BJI6J1 Hb ©0pUITH
TYpAMTOi OaiiHa.

2.1.13. HoMbIH caHTHiTH IYpAIMTIH OaitHa

2.1.14. OroyTHBI 6alipHBI AYPIMTIHU OaiiHa.

2.2. CypryynuiiH OyT3II, CypraJIThIH 30XHOH OalTyysIaiaThIH Tajaap:

2.2.1. JI»an GOJOBCPONIBIH CYprayIThiH OaMTyy/ularblH YHIICOH HAIK Hb TOHXUM, Jlaboparopu
Oaiixaap 30XHOH OairyyscaH OaifHa.

2.2.2. CypranTelH YaHApbIH OaTalraakyylaiT, XsSHAIT-ITHHKUITI), YHAIMIIHUNA OPOH TOOHBI
HADKTIH 3CBAJT XapUYIICOH aXWITaHTal OaifHa.

2.2.3. Or0yTHBI AICIATUIH KYPMBIT KU Oyp OaTamk Mepaner OaiHa.
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BonoBcpon, coén, muHKIPX yXxaaHbl saMHaac O6amiacaH >Kujil OYPHIH 3JICANTUNH XSHAITHIH TOOT
Meper OaitHa.

2.2.4. bonmoBcpoi, COEN, MMUHXKINX yXaaHbl siaMaap XAHYYJDK, 36BIIOOPOJ aBCAH CyprajiThiH
X2J103p, MIPIKITUIHH YU /UHAEKC/ OypI3p CYprajThiH TOJOBIOTO6, XUUIIIHINH XOTOI00pTIH
OaitHa. XHUUIAIIUIH KUJIJT MOPIOX OaranraakyyiacaH XHUdIIMHH XyBaapbTail 6aiiHa. CyprajireiH
0ari maruir xypam HUAIYY/DK HIBTPYYJICOH OaifHa.

2.2.5. O10yTHBI MAIJIAT, YaABap, JaJIbII BOI0BCPOII, COEN, IIMHKIIAX yXaaHbl SaMHAaC TOTTOOCOH
KYPMBIH Jaryy YH3J113T OaiiHa.

2.2.6. CypryynauiiH 3axupiibiH OarajcaH CypraJiThlH 30XHOH Oalryymait, JajjlarblH XeTejaoep,
JTYPMUUAT MepJer OaitHa.

2.3. barmwuiin Tanaap:

2.3.1. barmmumiiH a)JIbIH a4aajuTbll TOOIOX JKYPMBIT HIBTPYYJDK XOBIIYYJICOH OaifHa. barmmiin
QKJIBIH a4aaulbll TOOIOX KYpaMJ XUYAIMHH KUIJ TYWLITIBX CYprait, 3pA3M IIHHKHUITD?,
MIPIRKIMNH, aX axyilH HAMK, Oalryysuiara, uprasj coén, O0JOBCPOJIBIT TYII3H ADIIIPYYIIdX,
CypTaidiiax a)kKJIblH aqyaajulbIl 3aa) erceH OaifHa.

2.3.2. HuiiT Garm HapbiH 75-aac moomryi XyBb Hb YHACOH Oarm OaiiHa.

/Yunacou Oarm rak J[pam 60510BCponbiH Tyxai xXyyauiH 13 qyraap 3yhnuiin 13.3 3aanTeiH garyy
TyXalH CypryyJlIHiiH OarmuiiH ajn0aH Tylraa/] axuiuiaxaap 3aXUpiIblH Tyliaaaap Oarairaaxux,
TOPUITH YHITYMITIOHUA NATUHTHIH CYIDKIITIIP HATHHKIAT /TOPUIH OMUNNH CYPryyiba/, YHACIH
Cypryyiuap JamMKyy/lK HUUTMHUITH JaaTraiaa TeJaer, 3pIoM HIMHKUIT), CypraiT, MOpraKIniiH,
@K axyWH HArK, Oaifryymnara, HpraHa coén, OOJIOBCPONIBIT  TYID3H  JADJIIPYYIIdX,
cypTamdyiax aXJIbII HOTLOOP SBYY/Aar Oarmuir XamH). /

2.3.3. barm marucTpaac JOOIITYH 33pArTdHil OaitHa.

2.3.4. Hbor Garm MOIpraxiIviiH 1aryy yaupais 3-aac Wiyyryd XA4ddil 3aaHa.

2.3.5. barm Oyp xemeaMepuiiH TIPIdH]I 3aacaH aXKWI YYPTUHH XYPIIH O0TOBCPYYIICaH aXKJIbIH
OalipHBI TOJOPXOUIIONTHIT MOPIIOT OaifHa.

2.3.6. AsxibiH OalpHBI TOMOPXOMJIONTON TyCTacaH aKJIbIH OalpHBI HOXIUIMUT CYpTyyIuiH
3yranc OypdoH XaHTax OuenyysiciH OaiiHa.

2.4. OroyTHBI Tajaap:

2.4.1. OryTHBI 3pX, AT COHUPXOJIBIT XaMmraajax, TOMHUN TeJ106s16J1 OyXHil 00pUiH yIupaiarbH
Oaiiryymiara /0Or0yTHBI X01000, 30BI6J1/-Tail OaifHa.

2.4.2. Or0yTHBI 66pUIH yIUP/UIarbiH OalTyyiIara Hb YIJI aKujiiaraa siyyjiax, axuuiax HOXIe
00JI0JIII00r00p XaHracaH aXJIbIH OpeeTdH, YW aXWiularaaHblX Hb CaHXYYKWITHHH acyynai
UWABIPIATICIH, OIOYTHBl HUMTHHH TI3BP33p XOHTOJONTTAIH 30pUMX, HPYYJA MOIHIUNH
YHTIHITIOT  aBaxX, Ccypd Oydl MAIPIIKIMMH UYUATIAIIP Jaajiara XUUX, XeJeJMep 3SPXJIIXI

3yydjiaxaj YUIIACOH VI aKuiiIaraa TOorTMOJDKCOH OaifHa.
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2.4.3. Cypryynb eepuiin noTyyp Oaiipraii 6aitx 6ereen CtanaapTUuIall, XOMKUI 3YHH YHIICHUAN
TOBOOC Oarasncan OroyTHBI TOTYYp OaitpHBI YHATYMITIHAN CTaHIAPThIH
HlaapAaaryyabll  XaHracal OaifHa.

2.44. Cypryyiab OW0YTHBI JNOTyyp Oaipryid 601 moTyyp Oaifpaap XaHrarjgax Iaapjjiararai
OIOYTHYY/IBIT X0I00T10X Oairyymiararail Tapas 6anryyiwk, 6aiipaap xanracad OaifHa.

2.4.5. OrwyTHBI HUHTAIM, COEN, CIIOPTHIH apra X3MKI3T TOITMOJI 30XHOH OalTryysaar, XaaaBapT
©BUYMH, HUUTMUNH XOPT 3ypIlLiaac ypbIUUIaH COPTUNIIIX YUIIIAIIAAD JIeKll, CEeMUHap, Oycana apra
XAMXK?ID yaupan Oyp TOTTMOJDKCOH OaifHa. MOApramKiuilH YMDIINHH Jaryy MAPrIIIYYIdX CEKII,
TYTYHIIaH XAYIILTYYIAAT OaifHa.

2.4.6. OrwoyTraHI CypiarblH aMKHJITBIT Xapraja3aH CYPrajThlH TOJIOOpHH XOHTeJIeNT OOJIOH
TATTAJIOT, TYCIAMK Y3YYJ3X Tajaap XOJ0OTI0X 3pX 3YWH OapuMT OWYHUT OaTabK XdPITKYYJIIIT
0aiix, yp IyHT OIOYTHBI TOJIOOJUIMIH OalTyyliaraiaa Taijaarsaaar oaiHa.

2.4.7. Tercerumuiir axJiblH Oalipaap XaHrax, 3yyw@wiaxX HIIKTAW 3CBA aXWITaHTal Oaiix,
TOrCOrYIMIH aXKJIBIH OalpHBI CyJairaar raprax, TorcCOHOOC XOHUII 6 capblH O0JIOH HAT KUITHIH
JIOTOP KJIBIH Oalipaap X3PXd H XaHTarJcaH Tyxai cyjaiaraa TOrTMO/DKCOH OaifHa.

2.5. CypranTelH OpurH, MaTepuajiiar 0aa3blH Tajaap:

2.5.1. CyprantblH 30pHylajiTaap 333MIuX Oapunra Oairyymamk Hb OIIOH HUHT WPTIHUN
OapUJITBIH CTaHJAPTAJl 3aacaH Oaip, TanOalH X3MKID, PYYI axXyiH HOPMATUBBIT XaHracaH Oaix
0a yI XemIexX XOpeHTHHH OYpTI IUHAH TIPUYWITIITIN, YYCTIH Oalryynardaac CypryyiauiH
A33MIIUJI AJKYYIICOH O0PHITH 333MIIUIMAH CyprayiThiH OaiipTail  OaifHa.

2.5.2. CypryynuifH 335MIIWI Ta3pblH KaAaCTPhIH 3ypar XHIJIT»K, 333MIIUAJ Ta3phIl XOJ00TI0X
Oaiiryymiaraap 6aranraaxyyncaH 0aiiHa. CypraaTblH 30pHYIIANT OYXHil 513703p ra3apT ax axyinH
YHII aKuIIIaraa SpxJdxryi OaiHa.

2.53. Cyprant saByymk Oy MOIProKiIuidH  J1abOpaTOpWir  CTaHAApPT  IIaap/JiarbiH
naryy OalTyyiK TOHOIJIOCOH OaiiHa.

2.5.4. XeorKIMiH O3PXIIIIITIN UPTIH, OArill, OI0YTHBIT HABTPYY/IIX 30pPUYJIANTHIH IIaT, apUyH
LPBPUIH 6peeTHI  OaiiHa.

2.5.5. Dpyyn axyiH 1maap/jiara XxaHracaH HUUTHIH XOOJHBI YHTYHITIOHHUH IPTTAH  OaifHa.
2.5.6. CtanmapThIH 11aapjjiara XaHracad OMEHitH TAMUPBIH TaHXUMTal OaiiHa. bueniitH TaMupbIH
TaHXUMTYH TOXHOJIOJ X0I00T10X Oalryymiararail rapas 0alryyimk, Cyprait sByyjaar OaifHa.

2.5.7. JI»3m OGOJIOBCPOJIBIH CYpTalThIH OalTyy/ularblH YT aXuiiaraaraié Xojg000ToW OWdur
OapuMT XaAranax 30pUyJIadThIH OPOOTIH, KT XapUyIICaH MIPTIMKIIMINH aKUITaHTal OaifHa.

2.5.8. OwyTHBI TOO Hb CYPTYYJAUWH XY4YUH YaJayJl TOXHUPCOH OaifHa.D3KUHH allUuTIadThIH
ko3¢ duneHt 1.5-aac uxryi OaitHa. /D3K amUIIANTEIH KOAGOHUIMESHTHHT HUUT OIOYTHBI TOOT
XUYUAIIUIX CYYIUIBIH TOOH]I XyBaak raprasa./

2.5.9. Crangaprumnai, XoMKua 3yiH yHIdcHuM TeBeec 2007 onpa 6arancan "HombiH caHTHiiH

OpYHBI HOXITOJI, YIJI a)KWJUTaraaH]| TaBUX Iaap/yiara’-pIr XaHracaH HOMBIH caHTai Oaiina. HoMbIH
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CaH Hb DJIGKTPOH KaTaJIOTH OYXWUH MOIIPAIIIMKH 0aas3Tail, 1axuM X3J03p33p amuriax HOMBIH
dbonaTOM OaitHa.

2.5.10. bomoBcpod, coén, muHX)IIX yxaansl caiibia 2005 onbl 441 qyranp Tymaanaap Oamiarncan
HOMBIH CAHTMWH YHIUIara, YWIYWIT3HI MepAex OypTral, MasrTyyabll XeTelk, Yl
aXWJUIaraaHaaa X3BIIYYJICOH OaiiHa.

2.5.11. MaprykiauitH HOMBIH caH4Tal OaifHa.

2.5.12. bapunra OalryyIaMXHifH TallbIH al0yITYH OaiiINIbIH IIaapyiarbkll’  XaHracaH OaiHa.

2.6. MapaiuiniiH TEXHOJIOTUIH Tajlaap:

2.6.1. CypryynauiiH yiln axusuiaraa, Cyprajitaj HaxuM XdJI03puiT ammriagar OaiHa.

2.6.2. Cyprant sSByyIDK Oyl MAIPTaKUJI XOJ00TIOX Tycrait 0010H andan xaparipdsHuii /  office/
30pUYIITBIH  XAPATIIIIHUM MpoTrpaMMTaid OaiHa.

2.6.3. CypryynuilH yIUpIUIarblH MOIPIUIMAH CHUCTEMHHH OaifHra amuriagar MporpaMm
XaHraMmXxTai OaiiHa.

2.6.4. barm Oyp eepuiiH AJIEKTPOH NIyYJaHTHUHH XasrTai, 1axuM /XyBUMH B30/ Xyymacrau
TYYHHUIT? cyprajTaHjaa aluriax XdBIICOH OaiiHa.

2.6.5. Oryran Oyp /EKTPOH IIyYyIaHTUIH XasarTai OaifHa.

2.6.6. Cypryynb Hb AMHAMUK BI0 calTTaid, TYYHI Oailpriyyinax MAId3JUIYYA Hb OaifHra
IITHIWIBTIIAT OaifHa.

2.6.7. KoMmbloTepuilH  Aa[iarblH  XWY23JIJ HOT KOMIIBIOTEPT 2-00C WIYYTYH  OIOyTaH
HOTJIOX00p CYPTJITHIT 30XHOH Oairyymnmar OaifHa.

2.6.8. KoMbnioTepuiiH AaajlarblH XUY3JIJI HAT KOMIOBIOTEPT 2-00C UIYYTYH OHOYTaH HOTJ0XOOP
CYpraJITHIT 30XHOH Oalryynaar 6aifHa.

2.6.9 barm Hap aJIbIH MIaapjsiara XaHracaH Xyp/l caiTail, ”HTEPHET XOJI00ITTON KOMITBIOTEPIIP
xaHrarjcan OaifHa. Xo€p OarmuiitH JyH HIT KOMIObIOTep Oaiix 60IHO.

2.6.10. byx Xuusa/uifH CyprajaThIiH MaTepPHANIBIT IIAXUM XAJI09PT MIUIKYYIICOH OaiiHa.

2.6.11. ByX XU43uiiH CyprajiThiH MaTePHUAJIBIT IIAXUM X3JIOAPT MIMJDKYYJICOH OaliHa.

2.6.12. bu3HeCUH yOupMJIarblH YUIJIAIAZP CYPraiT 3pXdJA3T CYpPryyiauyld axuM apuihKaaHbl
Tajlaap CyprajThliH XOTeJ0epTee opyy/caH OaifHa.

I'ypas. {331 cypryy/jMidH aHIiJIaJ] TABUTAAX HIMIT IIaapajiara

3.1. Ipoa cypryyab Hb JI931 OOJOBCPONBIH TyXail XyynmuiH 4 1myradp 3ylnuidH 4.3-1
3aacaH IIMHXIJIAX YyXaaHbl TOJOPXOM YHMINIANAID Cyfdairaa, MIMHXWITIHUM QXU SBYYIDK
JTUTUIOMBIH O0JIOH OakajaBpbIH CYPrajiT 3pXdJIJIAT, CYpraiT-3pJsM MUHKWIMIHUNA Oalryyiara

OaiiHa.

3.2. MarucTpbslH cypraiT sByyijar 0OJl MaruCTPbhIH XOTOJO0OPT Xamaapax XUYIIJIHUT JTOKTOP

33parTAi  Oarm XeTieH sByyinjaar OaiHa.
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3.3. Yuzacon 6armuiin 15-aac moomryit XyBb Hb JOKTOPBIH 39PATTAMH OaliHa.

3.4, IIumKIAX yXaaHbl TOAOPXOM YHUIVINMAD Cydairaa, IUHXKWITD ABYYJIJAr, 3pIdM
MIUHKUITIOHUHN acyyaai XapuylcaH HAMKTIU OaifHa.

Hbarx Hb oroyTaH, Oarur HapblH SpIMUNRH OYTITUNAT YHAIOX, HAAIIIBIH CyJaIraaHbl aXKJIbIH XYPIAT
OpreTrex Xypa33HI JSMXKIAT Y3YY/I3X, 3pISM MIMHKWITIIHHUM XypallJ oroyTaH, Oarmi Hapaa

TOTTMOJI XaMpyyJiar OaifHa.

3.5 Jlednm cypryyab OJpAMUWH 36BIONTAW OaifHa. OpAMUNAH 36BI6J Hb  JAYPIMTIH
OaitHa. DpIMUNH 36BIOJUNAH TUIMYYIUKWH S50-Mac JOOMTYH XyBb Hb CYpPryYJIUWH TOJIO6Jell,
YJICOH XyBb Hb X axXyWH HAIK, TOPUUH OOJIOH TepuitH Oyc Oairyymiara, canOapbeiH SpA3MTIH
CymJIaauIbIH TeJieesien OaiftHa. DpAMHUIH 36BIONMHH THIIYYAuiH 70-aac JOOMTYH XyBb Hb

JIOKTOPBIH 39PATTIM OaiiHa.

Hepesn. UX cypryyauiiH aHrmJiaji TAaBUIAax Maapajiara

4.1. Ux cypryyab Hb J[931 OOJOBCpPONIBIH TyXall XyyiauiH 4 myrisp 3yiimiH 4.2-1 3aacHbI
Jaryy YW aXujuiaraa d3pXaJIdr XyyIuiiH 3Traa] OaifHa.

4.2. I'ypBaac A0OMITYH MAIPTHKIUMH YUATINIIIIP AOKTOPBIH CyprajiT 3px3Jadr OaiiHa. Maructp,
JOKTOPBIH XOTOJII0OpUIT XapuyliCaH HATKTIHM, XeTeabepT xamaapax OyX XUUYIIIUIT TOKTOPBIH
33parTAi  Oarm xeTneH sByymuar OaliHa,

4.3. IIpodeccopbin O6art TynryypsaacaH 30XHOH OalTyyaalaThIH HAIKTIH Oaiik 00JTHO.

4.4. Huiit 6arm HapsiH 70-aac JOOMITYH XyBb Hb 3PA3M IIHHKHIITIIHUHN QXU TYRIDTIAAT OaifHa.
4.5. Yuncon O6arm  HapbiH 30-aac 10OMITYH XyBb Hb JOKTOPBIH 33p3rTAH OaifHa.

4.6. Hutit cypanmaraabsid 40-eec 10OMTYH XyBb Hb CyAaraaHbl @)XW XHUIAT OaifHa.

4.7. IX cypryyinb 3pIMUKH 36BI6JTIU OaifHa. DpAMUIH 30BIOIUNH rUITyyIuiiH S0-uac 100mryi
XyBb Hb CYPTryYJIUWH TOJIOeJIeN, YJIJICOH XyBb Hb @K aXyWH HOIK, TOPUUH OOJIOH TOpHiH Oyc
Oaifryyirara, camOapblH SPASMTIH CymJaadjblH Tejieesien OaiiHa. DPIMHUMH 36BJIOJIUNHH
rumyyauita 70-aac 1oOmIryi XyBb Hb JOKTOPBIH 33p3rTAH OaiiHa

4.8. TexHUK TEXHOJOTMIHH YHMIIIWWH TOPUHH OMYMHH MX CYPryyJAuWH XYBbJ CYPTYYJIUH
XOMXKIOH]I TYMIDPTIDAAT cydairaa, OOJOBCPYYJIQIThIH aXIJIbIH JOTOP OHAeP TEXHOJIOTUNHH
YUTIIRIIAP TYUIPTIACHH aXKIIbIH 33713X XyBb 10-aac goomryi OaitHa.

4.9. InekIdX yXaaHbl X3 X3A9H XOJI00TIOX YUTIIRIINIP TOPOHKCOH 1aboparopuToi OaitHa.

4.10. Hu#it HOMBIH (OHIBIH 5-aac JOOWTYH XyBb HB  JIOTOOMA, TaJaajablH 3PIdM

IIUHXUITIOHUN  COTTyya OaiiHa.
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4.11. Cypryyns Hb naHraap Oywy Oycan X Cypryyib, SpA3M HIMHXWITIIHUN Oairyysararai
XaMTpaH 3pIdM HMIMHKWITIHUMA CITIYYJI OPXJIdH raprajar 6aiiHa.

4.12. HuiiT 5padM MUHXWITIOHUKA OYTI3/11 Tajmaaq OpHBI SPA3M IMHHXKUITIIHUN  COTTYYII
HUWUTIYYJICOH OOJIOH OIOYHBI OMYHMNH TIPUYWITI), MAaTEeHT aBCaH OYTIUMIH 379X XyBb 3-aac
JOOIITYH XyBb OaiiHa.

4.13. DpadM MIMHXKWITIIHUN Xypall, CEeMUHAPBIT TyCrail XeTeJI0epHiiH Iaryy TOITMOJ
30XHMOH Oairyynaar OaiHa.

4.14. barm, oroyTHBI 00JIOH Oycaa YUTIDIIUUH SPASM IMHHKUITIIHUN aXIIBIT I3MKUX, Iaalllu
XOTXKYYJIIX 30puyaanT Oyxuil caHtail Oaik 601HO. CaHTHUHH 3X YYCBIP Hb XYYIHHH XYPI3H]
rajaafl, JOTOOABIH HUPI3 Oalryy/iarblH CaHXYYKWIT, XOPOHTe OpYYJIalT, XaHAWUB, TYCIaMK
OaitHa. CaHTHWIIH YT aXuuiaraar 30XMITyyJaxX *XypPMBIT 3px Oyxuii Oalryysiaraac caHajl agd,

CYpPryyJuiH yaupax 3eBjeieep OariacaH OaifHa.

TaB. IpAdM MIHHKWITII-CYyPrajar-yiAIBIPJVIMIAH UX CYPryyJuMiH aHTIWJIAJN] TaBUIIAX

HOMIJIT IaapaJjara

5.1. bonoBcpod, coén, muHKIIX yxaaHbl caiabiH 2007 onbl 12 nyraap capbid 04-Hbl ©JIpUiiH
"YHAITI9HUN Y3YYIIT Oarnax Tyxait" 463 myraap Tymaangaap 6aragcaH YHIITIIHUHN Maapaiarsir
XaHracas OaiiHa.

5.2. Cyganraansl aJIbIH YHAMIAINP ©OPUMH 3-aac OOMITYW YWIABIPIAIUNHH HAKTIH, 3-aac

JOOIITYH CyAaJiraaHbl XYPAIdJIdHTIU OaliHa.

3ypraa. AHruJaJ TOrroox yiJ akmjuiaraa

6.1. AHTHJUTBIH XYCAJIT Taprax Oyi cypryyib Hb Aapaax 0apuMt Ouuruiir  Oypayysmk bomoscpou,
COEJ, IMHKJIIIX yXaaHbl SaMHBI 1337 OOJIOBPOJIBIH acyynaj XapuylcaH HAMKUA UPYYIHA. Y YHII:
a/ Oprenen
0/ TyxailH aHTWJUTBIH IIIaapAJIarkll XaHTaX Oaiiraa YHAICIAN, TAHUIIYYITa, YICKH OypTraJdiH
IPYWITIIHUN OOJIOH CyprajiT 3pXJIdX TyCTa 36BIIOOPIUUH MPUYMWITIIHUN XyynOap, aHTUIIIBIH
HUWUTIAT OOJIOH HAMAJIT MIAap/JIarbIl 3aaJIT OYpadp XOPXdOH XaHTaK Oyd TyxXairaa IIITIpIHTYH
OUMUCHH TailaH
6.2 BomoBcpos, coén, MHUHXKIPX yXaaHbl SaMHBI 19971 OOJOBCPOJIBIH acyylan XapuylcaH HATK
OapuMT OWYTHIH OYp UTHHT manrax, OypaH rydipm 601 bomoBcpon, coén, MUHKINX yXaaHbl
cCaiiiblH Tyllaanaap MHUHXKIIYIAUINH aXIIbIH X3CAT TOMUDK aXXKWUTYYy/IHA.

bapuMt Guurnitd Oypasi IyTyy TOXHOIIOI XYCAIT raprardu i OyraaHa.
6.3. HIumka3uauitH Oypaaa3xyYHA BomoBcposn, coén, MUHXKIIX yXaaHbl saMHBI 1337 00JI0BCPOII,

CaHXYY, XSHAIT, IIHHXUITI3-YHAIITD), 3pX 3YHI39P M3PIAUICOH HAMKHUMH Japra, MIPraKHITIH,
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MOIPIUKIUMH XSHAATBIH €POHXUH Ta3pblH A334 OOJOBCPOJ, XOA6JIMep, CAHXYY XapuylcaH
HAKUNH Japra, YIChIH Oaliljaaryui, yJIChbiH TOB, XOTHIH HOMBIH CAHTUHH MAPIAIICIH aKUITHYYI,
1957 OOJIOBCPOJIBIH CYpPraiThlH OalTyylarblH yAMpAJiara, M3PIILICOH aKUITHYYH, OIOYTHBI
OalTyysuIarbiH TOJO6JI6JI, SPA3M IUHKUITIIHUA 0alTyyIIarslH Te1eeieec ToMuiHo. CypraiT
APXAIIAT canbapblH TOIOOII06C CaHAJIBIH Hb YHACOH 33D OPOJIIYY/K OOIHO.

6.5. IIumkI umMa DYTHANT TrapraHa. YHOINIrIIHUN 3aantbiH 90 Oyroy TYYHIIC A2311 XYBbI
"XaHTJITTal "YHAIT?3 aBcaH 001 "XaHranTTai'" rayk y3H).

6.6. IIuHX339auiH @XJIBIH X3CAT JTYTHAITI? bBOJIOBCPOd, COEN, HIMHXKIANX YyXaaHbl SaMHbI
HAKUNH J1apra HapblH 30BJIOJIMIH XypajiAaaH] TaHUJIIyy/IHa.

6.7. IIMHX?2UIUIH QXKJIBIH XACTUUH JYTHAIT, BOIOBCpOI, COEN, IMIMHKIAX yXaaHbl SaMHBI
HADKUWH Japra HapblH 36BIOJUWH XypaJllaaHbl TAMIPIIAIUUT YHIACIAH bonoBcpon, coén,
MIMHKJIIAX yXaaHbl CaiiJ] IIUKAIBIp rapraHa.

6.8. MDPprakiauiiH XSHAITBIH €POHXUN Ta3pbil MaIralT, bosoBcpon, COEN, MUHXKINX yXaaHbl
sIaMHBI aTTECTaTUYMUIUIBIH IYHII3p TyXalH A3371 00J0BCPOJIBIH CyprajiThiH Oalryyiiara aHruUIbIH
Iaap/yIarell XaHraxryi Oaiiraa Hb HOTJIOTACOH OOJ TyxXailH CypryyiauiiH aHTHJUIBIT bomoBcpos,

COEJ, IMHKIIIX yXaaHbl CalIbIH MUNHABIPIIP Oyypyyixk O0JHO.

--00000—

Appendix—25



Data Collection Survey for Kosen in Mongolia (2017)

Final Report

Appendix 10 Examination of College of Technology, Institute of Engineering and Technology
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4. p—uiiH Amap yTraHn G p:z) KoopauHaTTali wer  6x— 5y = 22 TOTWMTIIATIH  WYIyYH A39p

Opmux B3? (3 oHO0)
A -6 B.—4 C. 4 D -8 E.8
5. ABC [YPBALKHbI X OHIUTHHT 0N0OpOi (3 ono0)
A.35° B. 70" C. 105" D. 45" E.55°

6. T'ypsamknbl Tanyya 2:3:4 xapeiiaatai Gereen nepuMerp Hb 27 cm Gon Tamyyasir o
(3 ono0)

A (14;6;7) B. (6;9;12) C (9;6;12) D.(6;12;9) E.(4;8;15)

7 Ty3kuiiH HAC OXMHBI HACHAAC 5 AaxHH Mx 0a TaBaH KWIHIH fapaa 3 naxui ux GOMHO. OxuH X310H

Hacraii p3? (3 oHOO)
A3 B.5 C.6 D.4 E.7
8 y= 2 6a y = x - HifH rpadKyy/IbiH OTTJIOILUTBIH WSTHHAT 0J1. (3 oHO0)
A.(2;2) B.(-2;-2) C.(-2;-2)(2;2) D.(-2;2) E.(2-2)
Copun 3
1. (—=23): (g - %) Amspxwitiir 6o, (1 ono0)
2 V217 - —‘% HpXUILLTEHT G0, (1 oHOO)
3. 4x? = (x+6)% Tormurrankiir Gon (1 oHoO)
4, y= %xz (pyHKUHITH TOAOPXORIOIA0X MYXK Hb —2 = x £ 4 yeA YIIbIH MY:KHIAT OJ1. (1 onoo)
5. AP A, B, C, D upb O Tesrai Toiipor a39p opuiux 6ereea AC myiyyH Hb 0
Ve \'. 1N tosniir aafipua. AC , BD my/tyyHyyIsiH orromuasii wor E bereen
/781N 2AED = 66°, AB = BC Gon x — Wiir ox. (2 onoo)
i //}/ ,.;‘.l | :
H‘!’-\/\ '\‘. l‘ !;,
oGBS
~ N
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Appendix 11 Curriculum of Electrical and Electronic Engineering in Institute of Technology,

Mongolian University of Science and Technology

LiaxunraaH-OnekTpoHUKWiiH  VIHeHepWitH aHrm
EpeHxuii apaam 6a MapraxnuinH xuyaan

Kpegut Kypc Tyc GypuiiH kpeaut Too
XWMU33NUIAH H3p X1u3znuiiH kog AHMMW H3pLIMN
TOO | 1-p KypC | 2-p Kypc | 3-p Kypc | 4-p Kypc | 5-p Kypc
Monron xan Mongolian language 3 1 1 1
Ox xan
YpaH 30xu1on Mongolian literature 3 1 1
WHxeHepuiiH Ec ayi Engineering ethic 2 2
DOanxvitH Tyyx World history 2 . ]
MoHronelH Tyyx Mongolian history
Huiiram [azap ayi Geography 2 2
X3parnasHWid LUMHXNSX yXaaH Social science 2 1 1
¥Ync Tep, 3gWiiH 3acar Politics and Economics 2 1 1
UTIOH YITCEH XapyIToaanbr UH N N
International affairs 1 1
Anrebp Algebra 4 4
eomeTp Geometry 3 3
Marematuk
Anrefp Ga MeomeTp Algebra and Geometry 3 3
S DOuddeperunan 6a UHTerpan Differentional and Integral Calculus 8 4 4
g . ~ Duank Physics 8 4 2
= Baliranuiin -
T Xumu Chemistry 4 2 2
® LUnHKN3X yxaaH
;.’[ Buonorn Biology 2 2
E > 5 - Buenitn Tamup Physical education 6 2 2 2
WeniH Tamu
g P PYVIT Sy O TP TR y7ed Health and Science 4 2 2
S Coén ypnar Art 1 1
E 4 4 4
T AnoH xan Japanese 14
1] 1 1
AnoH xanHwii eryynbap ayn Japanese writing 6 2 2 1 1
$InoH X3nHWiA Apua Japanese communication 4 1 1 1 1
lanaan xan 2 > >
AHIIK X3n English 8 ] ]
AHIIN X3MHUIA 8ryynosp ayi English writing 5 1 1 1 1 1
AHIIA Xan Apua English communication 3 1 1 1
. XapunuaH spvaHbl YHO3C Communication lecture 2 1 1
CaTtran ayi
XapwnuaH spwaHbl aagnara Communication seminar 2 1 1
[sn HAiANGap 100 31 30 21 8 12
lasap 3yi Geography 2 2
c Xyynb ayi Law 2 2
2 3AniAH sacar Economy 2 2
S
= Dunocodu Philosopy 2 2
8 Tyyx History 2 2
é MaTemaTUKMiAH Tycraid oHon Mathematics special 2 2
Baliranuiii WMHXIN3X yXaaH Natural science 2 2
N30 HWANG3p 14 14
TOrToOCOH KpeaUTHIAH HUIAT Too 130 31 30 21 36 12
Bypayynax KpeQUTUIAH HUAT Too 104 31 30 21 10 12
Tycraid axun 3 1 1 1
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Tycraid axun

3
XaparnasHuii mateTuk 1 Applied mathematics 1 2 2
XaparnasHuin mateTuk 2 Applied mathematics 2 2 2
Xaparnasuuii hunank 1 Applied physics 1 2 2
X3parnasHuin hnaunk 2 Applied physics 2 2 2
LlaxunraaH COPOH30H OpoH 1 Electromagnetism 1 4 4
Llaxunraad COPOH30H OPOH 2 Electromagnetism 2 2 2
LlaxunraaH xanxas 1 Electric Circuits 1 4
LlaxunraaH xanxas 2 Electric Circuits 2 3
Laxunraad xanxaa 3 Electric Circuits 3 2 2
Laxunraad xanxaa 4 Electric Circuits 4 1 1
Llaxunraad xanxas 5 Electric Circuits 5 2 2
Manaannuian GonoBepyynant Information Processing 4
Mporpam4nan Programming 2
Anroputm Algorithms 1 1
5 ONEKTPOH X3MX33 Electronic Circuits 2 2
% OnekTpoH x3nxa3 6a au3saii Electronic Circuits and Design 1 1
; Ovekvtan xanxas 1 Digital Circuits 1 1 1
§ OvxnTan xanxaa 2 Digital Circuits 2 1 1
; DNEeKTPOHUK Electronics 2 2
Llaxunraad xamkunt Electric Measurements 2 2
LlaxunraaH TOHOT TEXEEPONDKUNIAH TEXHUK 1 Electric Machinery & Apparatus 1 2 2
Llaxunraas TOHOT TEXEEPENKUIAH TEXHUK 2 Electric Machinery & Apparatus 2 2 2
XAHaNTbIH WHXeHepunan 1 Control Engineering 1 1 1
KomnetoTepuiiH 6yTaL 6a nata Gonoecpyynant Computer architecture and data processing 2 2
X0nGooHE! MHXeHepWiAH oHon 1 Communication Engineering 1 1
Uaxunraanel gagnara xvyaan 1 Electric Exercises 1 2
UaxunraaHel gagnara Xu4san 2 Electric Exercises 2 1
c Hkenepuiin Typwmnt 1 Engineering Experiments 1 3
2 VIHKEHEPUWIAH TYpLUWAT 2 Engineering Experiments 2 4 4
% VIHKeHepUiAH TypLmnT 3 Engineering Experiments 3 4 4
,g VIHKeHepUlH TypLuMnT 4 Engineering Experiments 4 2 2
§ H¥eHepuiiH AM3aiiHel fagnara Engineering Design Training 2 2
o TercenTuidH axun Graduation project 8 8
§ Apax GONoMKTON KpeouT 76 18 26 13
Uaxunraad cTaHL, BONoH NOACTaHUMIAH UHXEHepUns Engineering for Power Station and 1 ]
n Substation
Llaxunraad spynm Xy4Huwii gamkyynant 6a xysaapu Electric Power Transmission and " ]
nant Distribution
SpUMM XyUHWUI 3NEKTPOHUK Power Electronics 1 1
Llaxunraad 6a 3NeKTPOHUKUIAH MaTepuan Electric and Electronic Materials 2 2
SPUMM XYYHWIA 3NeKTPOHWUK Power Electronics 1 1
LlaxvnraaH nHxeHepunanuiii ansainH Design for Electrical Engineering 1 1
CucTeMuiAH UHXeHep4nan System Engineering 1 1
XAHANTBLIH MH¥eHepynan 2 Control Engineering 2 1
XonBooHsl MHXeHepYnan 2 Communication Engineering 2 1 1
5 Mafaanan ayiiH oHon Information Theory 1 1
% CYMKISHWA apXUTEKTYp Network Architecture 1 1
; Llaxunraaxsl xyyns Oypam Laws and Regulations for Electricity 1 1
% KBaHTBIH MexaHuk Quantum Mechanics 2 2
© Baiirans Field Research on Aquatic Environmental 1 1
OPYMHLI MHXEHEePWIAH X33pWiAH cyaanraa Engineering
BuoTexHONorniiH epeHxuii oHon General Biotechnology 1
MexaTpoHuK Mechatronics 1 1
[an ByTUMAH cucTem Infrastructure System 1
1 1
Buve gaant
N3 HuiAnBap 18 0 2 17
TOrTOOCOH KPEAUTUIH HUAT Too 92 18 28 30
ABax BONOMKTOR KpeAUTUHH HUIAT Too 90 18 27 29
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Appendix 12List of Equipment in Electrical and Electronic Engineering in Institute of Technology,

Mongolian University of Science and Technology
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Earth Leakage
Circuit Breaker
Training Apparatus

TR

NOT
1 unit(s)

Required

Required

Required

Three-phase Motor
Training Apparatus

StRE—F—HR
Heli

1 unit(s) el

Required

Required

Required

Variable
Resistance
Transformer
(7.5A)

HUARZEE&8(7.5A)

1 unit(s)

Variable
Resistance
Transformer
(3.7A)

BUFHZEERR(3.7A)

1 unit(s)

Cutting Machine
for Laboratory

il

1 unit(s)

Band Saw

Ll

1 unit(s)

Bench Lathe

i ERER

1 unit(s)
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Appendix 130verview of Technology Exchange between Shinagawa-ward and Kosen in Mongolia

(Industrial-Academia-Government Collaboration)
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Appendix 14Examination of Institute of Technology, Mongolian University of Science and

Technology
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Appendix 15Curriculum of Mechanical Engineering in New Mongol College of Technology

MexaHuk UHxeHep

EpeHxuii cyypb BONOH M3PraxnMitH Xu4aan

. . Kpeau Kypc Tyc BypuidH KpeguT Too
XUU33NUIAH H3p X1u3anuidH kog AHMU H3pLIAA
T | 1-pkypc | 2-p kypc | 3-p kypc | 4-p Kypc | 5-p kype
Sx xan Monron xan Mongolian language 3 1 1 1
YpaH 30xu1on Mongolian literature 3 1 1 1
VHxeHepuidH 3Tuk Engineering ethic 2 2
[anxuidd Tyyx World history 2 1 1
MOHIonbIH Tyyx Mongolian history
Huiirom _ iaaap a\iﬁ Ggugraphy 2 2
HwiArMuniaH Tyxain magnar Social science 2 1 1
Ync Tep, 3QWiiH 3acar Politics and Economics 2 1 1
QMo YCbIH Xapuniaanel International affairs 1 1
OHOM
AnreBp Algebra 4 4
Meremarm [eomeTp Geometry 3 3
Anrebp ba eomeTp Algebra and Geometry 3 3
3 OuchchepeHuman 6a UHTe Differentional and Integral Calculus 8 4 4
2 Baiiranu Duank Physics 8 4 2 2
; AH Xumu Chemistry 4 2 2
E § WnHxkna Buvonorun Biology 2 2
< ; ~ Bueniin Tamup Physical education 6 2 2 2
= BbuenitH T —
é amup Ipyyn axyii Ga wnkKax Health and Science 4 2 2
B yxaaH
= Coén ypnar Art 1 1
g AnoH Japanese 14 4 4 4
& 1 1
AnoH Xan 30xKoH Guunar Japanese writing 6 2 2 1 1
lapaapn x SnoH xan apua Japanese communication 4 1 1 1 1
an AHrM xan English 8 2 2 2 " .
AHINIKA X3 30XMOH OKunar English writing 5 1 1 1 1 1
AHIK X3n sApwva English communication 3 1 1 1
L KoMMyHWKeRLWH yHOaC Communication lecture 2 1 1
Fatran ay — — -
KommyHwnkedwH aagan Communication seminar 2 1 1
Bara HUANGap 104 33 30 24 8 9
[azap ayii cyanan Geography 2 2
c Xyynb 3yi Law 2 2
§ DawiAd sacar cygnan Economy 2 2
= Punocohn Philosopy 2 2
§ Tyyx cyanan History 2 2
S MaTtemaTuK1iAH Tycrail oHon Mathematics special 2 2
© Baiiranuiii LUIMHXN3X yXaaHs! OHon Natural science 2 2
bara H1ANGap 14 14
TorToocoH KpeaUTUAH HUAT TOO 118 33 30 24 22 9
Bypayynax KpeaAUTUIAH HUIAT TOO 108 33 30 24 10 9
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Tycraii axxunnaraaa 3 1 1 1
XaparnasHuii uaui 1 Applied Physics 1 2 2
MexaHWKWAH yHO3C Foundations of Machinery 1 1
MaTepuan 6a Gonoecpyynant Materials and Processing 1 1
Magaanan ayi Information Literacy 1 1
TexHUKNIAH BonoBCpyynax Manufacturing Processes 1 2 2
TexHuUKNiAH BonoBcpyynax Manufacturing Processes 2 1 1
HKeHepHiAH MeXaHUK Engineering Mechanics 2 2
MaTepuanelH acapryyuan Strength of Materials | 2 2
Matepwan cyanan 1 Materials Science | 1 1
TexHWK 3ypruiH apra syi Machine Design 1 1 1
= MaluvH MexaHU3MbIH AeTans Mechanism of Machine Elements 2 2
2 Mporpam xaHramx 1 Information Engineering 1 1 1
z VHKEHepUiH &C ayit Engineering Ethics 1 1
g MexaHuk aypardnan 1 Machine Drawing 1 2 2
< MexaHuk 3yparunan 2 Machine Drawing 2 2 2
MexaHuK syparynan 3 Machine Design and Drawing 3 2 2
TexHukniin pannara 1 Mechanical Practice 1 3 3
TexHukniAH nannara 2 Mechanical Practice 2 3 3
TexHUKMIAH TypumnT 1 Experiments in Mechanical Engineering | 3 3
TeXHUKWIAH TypLumMnT 2 Experiments in Mechanical Engineering Il| 4 4
TexXHUKWIAH TypLumnT 3 Experiments in Mechanical Engineering Il 2 2
Tecen aypar 1 Machine Design & Drawing | 2 2
Tecen aypar 2 Machine Design & Drawing 1l 2 2
Tecen aypar 3 Machine Design and Drawing 111 2 2
TercenTuiiH axun Graduation Research 10 10
Asax GonomMKTON KpeanT 55 7 8 17 8 15
Xaparnashui Applied Mathematics 1A 1 1
mMatematuk 1A
Saasan Xapornaskut Applied Mathematics IB 1 1
COHTOX MaTemMaTUuK 153
Xaparnashui Applied Mathematics [|A 1 1
MaTemartuk 2A
c XaparnasHuii uaumk 2 Applied Physics Il 2 2
§ MexaHuKkuidH MaTemaTHK Mathematics for Mechanical Engineer 1 1
g X3parnasHuii maTemaTi Applied Mathematics |IB 1 1
% I‘\!:;;;T; Strength of Materials 11 2 2
2 3aasan -
® Matepuan Materials Sciencell 2 2
;';‘ conrex TeXHUKMIAH
= - Machine Design Il 2 2
aypar 3yii 2
Matepuan cyanarnkiH gagnara Exercises in Strength of Materials 1 1
YpanTuiiH Tyxai LWWMHKISX YXaaH Tribology 1 1
3aasan | TepMmoguHaMuk Thermodynamics 2 2
COHIoX | vapaBnug Hydraulic Mechanics 2 2
TepmoaVHaMUE, TMAPaBNUKAGH aan Exercise of Thermodynamics and : 1
nara Hydraulic Mechanics)
- LLIMHr3HUA MaLWWH Fluid Machinery 1 1
§ [ynaaHbl TEX8BPEMI Heat Engines 1 1
= [ynaaH gamKyynant Heat Transfer 1 1
§ Msnasnan syid Information Engineering 2 1 1
g’ Astomar Automatic Control 1 1
3aasan yovpanara
COHIox MexaHnuk cyanan 1 Mechanical Dynamics | 1 1
Mexaniik Mechatronics | 1 1
3MEKTPOHUK 1
MexaHuk cyanan 2 Mechanical Dynamics |1 1 1
MeXaHWK 3NeKTPOHKK 2 Mechatronicsl| 1 1
X3MKUN 3yt Instrumentation Engineering 1 1
TeBLIMHWA aHrnu xan 1 Technical English for Qualification | 1 1
TeBLUMHWIA aHrnM Xan 2 Technical English for Qualification 11 1 1
Byc HyTruiiH yc, Gaiirans opYuH Field Research on Aquatic 1 1
cyananeiH gagnara Environmental Engineering
KomnbroTepsiH oHoN Introduction to Computer 1
Llaxunraax 6a anekTpoH Xanxas Electrical and Electronic Circuits 1 1
BUOTeXHONOrMiAH oHoN General Biotechnology 1
HWiArMuiaH cuctem Infrastructure System 1
Cypryynuac rafayypx Factory Training 1 1
Bue gaant
Bara HUiANGap 35 0 0 0 21 17
TorTooCoH KpeaAWTUAH HUAT Too 93 7 8 17 29 32
ABax GONOMMKTON KPeOUTUAH HUAT TOO 90 7 8 17 29 29
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Appendix 16List of Equipment in New Mongol College of Technology

Donation
Item Number Apparatus Remarks

D20140001 Let's note Panasonic Portable PC CF-W7 Donated by Prof Yamaguchi, Aino University
D20140002 Let's note Panasonic Portable PC CF-W7 Donated by Prof Yamaguchi, Aino University
D20140003 Let's note Panasonic Portable PC CF-W7 Donated by Prof Yamaguchi, Aino University
D20140004 Let's note Panasonic Portable PC CF-W7 Donated by Prof Yamaguchi, Aino University
D20140005  |wacom Pen Tablet, PTH-451/K Donated by Prof Yamaguchi, Aino University
D20160001 TOPCON Automatic Level AT-B2 Serial Number M98958 |Donated by Chibasokki Corp.
D20160002 SOKKIA Automatic Level B20 Serial Number D10383 Donated by Chibasokki Corp.
D20160003 SOKKIA Electronic Theodolite DT510S/D20541, Serial Donated by Chibasokki Corp.

Numer 136972

SOKKIA Electronic Theodolite DT510S/D20541, Serial . X
D20160004 Number 136979 Donated by Chibasokki Corp.
D20160005 TOPCON Automatic Level AT-B3, Serial Number QR2328 |Donated by TOPCON CORPORATION
D20160006 TOPCON Automatic Level AT-B3, Serial Number QR2329 |Donated by TOPCON CORPORATION
D20160007 T;;g? N Degital Theodolite DT-214, Serial Number Donated by TOPCON CORPORATION
D20160008 T;)szg: N Degital Theodolite DT-214, Serial Number Donated by TOPCON CORPORATION

Rental

Item Number

Apparatus

Remarks

K20140001 WACOM Graohics Tablet PTK-450/K Borrowed from Zetta Linx Inc.
D20160001 |Mini Compression tools HAK112MA Borrowed from LOBTEX CO., LTD.
D20160002 |Mini Compression tools HAK113MA Borrowed from LOBTEX CO., LTD.
D20160003 |Wire Stripper, Single Wire 0.5mm/1.2mm_1.6mm/2.0mm |Borrowed from VESSEL CO.INC.
D20160004 |Wire Stripper, Single Wire 0.5mm/1.2mm _1.6mm/2.0mm |Borrowed from VESSEL CO.INC.
D20160005 ;Vgr::;’/";";;mij?gdmenfzw"e 0.9mm2/1.25mm2 Borrowed from VESSEL GO.ING.
D20160006 |Wall Inspection Hammer A-3, Serial Number 74104 Borrowed from Shinwa Rules Co., Ltd
D20160007 |Wall Inspection Hammer A-3, Serial Number 74105 Borrowed from Shinwa Rules Co., Ltd
D20160008 |Pick—up Magnet (Antenna Tyoe) JH613059 Borrowed from JOYFUL HONDA CO., LTD.
D20160009 |[Pick-up Magnet (Antenna Tyoe) JH613059 Borrowed from JOYFUL HONDA CO., LTD.
D20160010 |Pick-up Magnet (Antenna Tyoe) JH613059 Borrowed from JOYFUL HONDA CO., LTD.
D20160011 |Pick—up Magnet (Antenna Tyoe) JH613059 Borrowed from JOYFUL HONDA CO., LTD.
D20160012 [Pick-up Magnet (Antenna Tyoe) JH613059 Borrowed from JOYFUL HONDA CO., LTD.
D20160013 |LASER DISTANCE METER GLM50C Professional Borrowed from Bosch Corporation
D20160014 |LASER DISTANCE METER GLM50C Professional Borrowed from Bosch Corporation
D20160015 |BLACK+ DECKER EVO183P1 Body Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160016 |BLACK+ DECKER EVO183P2 Drill Head Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160017 |BLACK+ DECKER EVO183P Circular Saw Head Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160018 |BLACK+ DECKER EVO183P Impact Driver Head Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160019 |BLACK+ DECKER EVO183P Sander Head Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160020 |BLACK+ DECKER EVO183P Sander Adapter Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160021 |BLACK+ DECKER EVO183P Battery Charger Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160022 |BLACK+ DECKER EVO183P Battery Charger Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160023 |BLACK+ DECKER EVO183P Battery Charger Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160024 |BLACK+ DECKER EVO183P Jigsaw Haed Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20160025 |BLACK+ DECKER EVO183P USB Adapter Borrowed from Nippon Pop Rivets and Fasteners LTD.
D20170001 |Micrometer, Serial Number 78935 Borrowed from Shinwa Rules Co., Ltd
D20170002 |Micrometer, Serial Number 78936 Borrowed from Shinwa Rules Co., Ltd
D20170003 |Dial Gauge, Serial Number 73750 Borrowed from Shinwa Rules Co., Ltd
D20170004 |Protractor, Serial Number 62868 Borrowed from Shinwa Rules Co., Ltd
D20170005 |Protractor, Serial Number 62868 Borrowed from Shinwa Rules Co., Ltd
D20170006 |Die Set, Serial Number 22312 Borrowed from ICHINEN MITSUTOMO
D20170007 |Digital Depth Gauge Mini 25mm Borrowed from Shinwa Rules Co., Ltd
D20170008 |Caliper 150mm Borrowed from Shinwa Rules Co., Ltd
D20170009 |Caliper 150mm Borrowed from Shinwa Rules Co., Ltd
D20170010 |M-Type Caliper 100mm Borrowed from Shinwa Rules Co., Ltd
D20170011 [M-Type Caliper 101mm Borrowed from Shinwa Rules Co., Ltd
D20170012 |M-Type Caliper 102mm Borrowed from Shinwa Rules Co., Ltd
D20170013 |Die Set, Serial Number 22312 Borrowed from ICHINEN MITSUTOMO
D20170014 |Machinist Square 15cm Borrowed from Shinwa Rules Co., Ltd
D20170015 |Machinist Square 16cm Borrowed from Shinwa Rules Co., Ltd
D20170016 |Machinist Square 17cm Borrowed from Shinwa Rules Co., Ltd
D20170017 |Machinist Square 18cm Borrowed from Shinwa Rules Co., Ltd
D20170018 |Machinist Square 19cm Borrowed from Shinwa Rules Co., Ltd
D20170019 |Snips Straigh Tooth 240mm_ MS-2 Borrowed by Fujiwara Sangyo Co., Ltd.
D20170020 |Snips Slender Tooth 210mm_MS-3 Borrowed by Fujiwara Sangyo Co., Ltd.
D20170021 |Snips Scooped—out 210mm_ MS-5 Borrowed by Fujiwara Sangyo Co., Ltd.
D20170022 |Pin Punch 2.5mm GREEN GROSS Co., LTD
D20170023 |Pin Punch 3mm GREEN GROSS Co., LTD
D20170024 |Pin Punch 4mm GREEN GROSS Co., LTD
D20170025 |Pin punch 5mm GREEN GROSS Co., LTD
D20170026 |Pin Punch 6mm GREEN GROSS Co., LTD
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Appendix 17List of Cooperative Enterprises of New Mongol College of Technology

Kommanutin Hape

Y asKMiiaraadsl SHTISI

XaMIp aH aRHILIax 9IHIIII

1|9pan rpyn Bapunra yrepant, GapiirslH MaTepHANsH yinaeapman | OmoyTHYYARH Jamiara, TEXHOIOTH CONMUIIIOX
2| Xypn rpyn BapHiarsiH MeHEKMEHT OryTHYYIBIH Jalara, TeXHOJIOTH COIHILOX
3|UFC rpyn Bapunrsie MeHeKMeHT, fapuira yreparr OryTHYYIBIH Jalara, TeXHOJIOTH COIHILOX
4|T"arrap xonmuar XXK Bapunra yrepant, GapiirslH MaTepHANsH yinaeapman | OmoyTHYYARH Jamiara, TEXHOIOTH CONMUIIIOX
5| Jenta xoHcTpakmH XXK Bapunra yrepant OryTHYYIBIH Jalara, TeXHOJIOTH COIHILOX
6| Jenta sgepect XXK Bapunra yrepant OroyTHYYOEIH Jamiara
7| Jenta MmoHOIMOT XXK Bapunra yrepant OroyTHYYOEIH Jamiara
8| KBH3AM XXK OapHITEIH MaTepPHAIEIH Y HIIIBI DI OroyTHYYOEIH Jamiara
9| Cypyra Mosrron XXK Bapunra yrepant OroyTHYYOEIH Jamiara
10|Tapan Gora KOHCTPAKIIH Bapuura yrepant OOYTHYYIOBH JafIara, TEXHOIOTH COIMILOX
11|HoMuH KOHCTpaKmH Bapunra yrepant OROVTHYYOEIH JadIara, TeXHOIOTH COITHIIOX
12|Bbama-ITyrmnam XXK Iaxunraan OroyTHYYIORIH Jamiara
13|Bbapunra Xer-xiiiiH Ter Cyprant , cynanraa TeXHOJIOTH, TypIUIara OO
14| 3paumT 2aM cyimxas XXK BapunrsiH MeHeKMeHT OroyTHYYIORIH Jamiara
15|3amM Ta3Bap XeTIHIH TeR Cyprant , cynanraa TeXHOJIOTH, TypIUIara OO
16 [iERP Consulting LLC Moanaamnuiie TeXHOIOTH, IporpaMwiIan OROVTHYYOEIH JadIara, TeXHOIOTH COITHIIOX
17|Susano Technology LLC Moanaamnuiie TeXHOIOTH, IporpaMwiIan OROVTHYYOEIH JadIara, TeXHOIOTH COITHIIOX
18| MounomumMet XXK Vya yypxait, Bapuiira yTcpaT, 5apuiriin Marepuanis yit OOVTHYYOEIH Jaaara, TeXHOIOTH COTHIILIOX

JIBIPIINI, 3MHIH XyIanmaa
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Appendix 18 Teachers’ Evaluation Sheet in New Mongol College of Technology
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Appendix 19 Questionnaire for Protector
In January 2017, we addressed a questionnaire below to the parents whose children go to the existing three

Kosen colleges in Mongolia and obtained answers back from 75 parents. The reader will find a summary of the

results.
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Results
» Resident Area
45 live in Ulaanbaatar. Only one lives in Khovd Province and another in Gobi-Sumber Province; from the

other 28, we got no answers.

>  Sex

23 (about 30 persent) are mail and 51 (about 70 percent) are female; one person gave no answer.

>  Age
Two parents are below 34-year old, 23 parents are in 35~39, 18 parents in 45~49, five parents in 50~54,

two parents above 55; only one gave no answer.

Ages of Parents who gave answers to the questionnaire

»  Kosen colleges to which their child goes.
College of Technology, Institute of Engineering and Technology: 26, Institute of Technology, Mongolian
University of Science and Technology: 23, New Mongol College of Technology: 26

»  Sources from which the parents got information about Kosen
26 parents answer internet, 11 parents television: total number of parents who answer internet or mass media
(television, newspapers and so on) is 35. Friends/acquaintances are answered by 31 parents. On the other hand,

number of parents who answer junior high school is only six.

»  About what did you worry choice of schools your child would be entering when he/her was a junior high

school student?
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11 parents answer that they had specific bothers and two answer that their children made the choice of Kosen
by themselves. On the other side, 45 parents answer of having worried or had anxieties about school choices.
The following are several examples of the worries or anxieties.

It would take long time to complete children’s education if they go to senior high school and then
universities worrying about if they would become engineers successfully even if they study so long time.
It would take long time for children to become engineers if they choose ordinal education system. That’s
quite terrible.

What worried was that the parent had not vision of which department of university the children should

go to after their graduation of senior high schools.

» Did you decide to send your child to Kosen on knowing of the educational system? If you wavered in the
determination, would you let us know the reasons?

49 parents, i.e., more than 60 percent of the parents answer that they decided immediately. Among the answers

that they hesitated in the choice, we find that lack of information about Kosen education caused the hesitation

as a typical reason for the hesitation.

»  What is a key point of your decision that you had your child enter the Kosen Technical College?
As typical answers, 14 parents’ answers are that their children could learn engineering course earlier compare
with other students who would enter senior high schools and then universities: seven parents answer that they

would be given Japanese style education at Kosen.

»  What do you think about the choice that you made your child enter the Kosen Technical College?

52 parents have positive feeling or opinions about their choices. The following are notable answers.
Their children’s sense of responsibility or autonomy has been developed (Answers about character building
from 10 parents).
Their children’s abilities of time managements of self-control have been grown (from four parents).

However we find the minority voices as follows. (Each answer was given by one parent respectively.)
Total system of the school including quality of education should be developed to level of Japanese Kosen
colleges once Mongolia introduces Japanese type of Kosen education.
Though expecting the children will become high level engineers, it is not sure that existing Kosen Technical
Colleges are conducting education modelled after Japanese Kosen.
The image of Kosen is different what the parent had. Educational environment is not in good condition.

Shortage of teaching staff is serious.
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