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Abstract

Based on the survey of 4 universities in Tai’ an by questionnaire survey and interviews, this study acquired and analyzed 

the college student users’ activity type, utilization frequency, retention time, companion, preference for landscape design style, 

the importance of the courtyard space’s environment and landscape, as well as correlations between primary attributes and 

activity characteristics of student users. The weight of the university teaching area’s courtyard space evaluation index was 

obtained by Analytical Hierarchy Process. The results indicated that nearly 60% college students select to study and to rest 

alone as the main activity type, 80% students’ utilization frequency is at least two times or more a week. In addition, the 

relative weight of plant landscape is the highest in the 2nd class indexes of space garden landscape, and its value is 0.113; the 

relative weight of cleanliness is the highest in the 3rd class indexes of space environment quality, and its value is 0.143. 

Therefore, it should be attached much importance to constructing the environment and landscape for studying and relaxing, 

and the factors of cleanliness and plant landscape etc in the further design of courtyard space are taken into full consideration. 
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1)1. Introduction

University teaching area’s courtyard space is the 

nearest green space to the affiliated teaching building, 

where college students study, relax and associated 

with others in their spare time. Therefore, it is especially 

important to construct a high quality landscape or 

environment of courtyard space that has a subtly 

positive effect on students’ academic performance 

and personality or quality training, etc(Dyment and 

Bell, 2008; Chow, 2007). At present, the afforest rate 

of teaching area’s courtyard space in many universities 

is very high. Moreover, pergola, sculpture and rest 

facilities are relatively complete. However, most of 

these landscapes are very similar, featureless and fail 

to consider actual needs of college student users 

(Haynes and Trexler, 2003). This not only leads to 

low utilization rates of courtyard space, but also 

brings college students many inconveniences. So it is 

necessary to study the use of university teaching area’s 

courtyard space.

1.1. Research on the design of university teaching 

area’s courtyard space

At present, the theories about the design of outer 

architectural space are researched in great depth. In 
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the early stage, Gordon(1961) detailed the conception 

of ‘sense of place’ about space. Luranraison(1985) 

carried out research into the roles of various elements 

of outer architectural space scientifically and meti 

-culously. In addition, there are some studies about 

exterior space of campus, and these studies focused 

on some nodes of campus space(Dober, 2000; Zhou 

and Song, 1994). Liu(1996) proposed a method of 

constructing an ideal space in a chapter of the 

courtyard design. On the basis of people’s behavior 

and psychology in the environment, he also further 

explored the method of constructing landscape and 

environment of outer architectural space. Marcus and 

Francis(1997) studied the design of forecourt and 

backyard in campus space. At the same time, based 

on what students think of campus landscape, they 

brought out design principles of constructing the space 

that meets behavioral and psychological needs of 

people. Matsuoka(2010) investigated 101 public high 

schools in southeastern Michigan. He analyzed the 

relationships between the availability of nearby nature 

and student academic achievement and behavior. In 

addition, according to the results from a Danish national 

representative survey, Schipperijn et al.(2010) analyzed 

the respondents’ utilization characteristics of each of 

four different types of green space and factors influencing 

the use of green space.

However, there are quite few researches about the 

design and use of university teaching area’s courtyard 

space. Li(2004) elaborated the basic characteristics, 

types and principles of university campus courtyard 

space. He further explored design principles and 

techniques. Qi(2004) elaborated separately the design 

points of different kinds of contact spaces in the 

teaching area’s outside. In addition, Liu and Xia 

(2009) elaborated the problems to be considered when 

people construct courtyard space in the teaching area. 

At the same time, combined with examples, he analyzed 

students’ needs for the courtyard space and its reaction 

to students. These studies are mostly the macro 

exploration of design theory of outer space in the 

campus or the brief elaboration of psychology and 

behavior of college students. They are lack of the 

deep analysis of teaching area’s courtyard space. The 

study should be mainly aimed at college students and 

combined with many available data. That’s what 

needs to happen now.

1.2. Study aim

In the light of the prior research, we realized that 

increased exposure to nature will be positively associated 

with student performance. However, it is very limited 

after all. The actual use of university teaching area’s 

courtyard space has not been investigated.

The aims of the present study are to describe and 

analyze the utilization characteristics of college student 

users in the courtyard space and the utilization evaluation 

of university teaching area’s courtyard space.

2. Research Contents and Methods

2.1. Research Contents

The contents of this paper mainly includes utilization 

characteristics of college student users (activity type, 

utilization frequency, retention time, companion, pre 

-ference for landscape design style, the importance of 

the courtyard space’s environment or landscape and 

correlations between primary attributes and activity 

characteristics of student users) and utilization evaluation 

of university teaching area’s courtyard space. 

2.2. Research Methods

The universities studied consisted of 4 universities 

located in Tai’ an, China. These universities included 

6 campus: the north campus and south campus of 

Shandong Agricultural University, Tai’ an campus of 

Shandong University of Science and Technology, the 

old campus and new campus of Taishan Medical 

University and Taishan University. The methods studied 

are mostly by questionnaire(Dai and Zhang, 2008), 

then field investigation and depth interviews as 
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Grade 

level
Gender Companion

Utilization 

period

Utilization 

frequency

Retention 

time

Activity 

type

Grade level

Gender 0.274**

Companion 0.019 0.116

Utilization period -0.133* -0.089 0.265**

Utilization frequency 0.000 0.091 -0.102 -0.125*

Retention time -0.051 0.128
*

-0.116 -0.176
**

-0.076

 Activity type 0.152* 0.183** -0.251** -0.499** 0.097 0.282**

Notes: * P < 0.05 ** P < 0.01

Table 1. Correlations among the two primary attributes and the five activity characteristics

secondary. The questionnaires need to fill in and 

recover on the spot in order to ensure the maximum 

effective rate. Statistical analyses were performed 

using SPSS Version 17.0.

As for the survey of utilization characteristics, In 

September and October 2014, 3000 questionnaires 

were granted altogether, and 2919 questionnaires 

were gotten with 97.3% effectively received rate. 

Correlation analysis method and mathematical 

statistics were used to study utilization characteristics 

of college student users. 

AHP(Saaty, 2008) was used to study utilization 

evaluation of university teaching area’s courtyard 

space. The survey about importance of index was 

also conducted in September and October 2014. 600 

questionnaires were granted altogether, and 547 

questionnaires were gotten with 91.2% effectively 

received rate. 

3. Results and Discussion

3.1. Utilization characteristics of college student 

users

3.1.1. Correlation analysis between primary 

attributes and activity characteristics of 

college students 

The result showed positive correlation between grade 

level and activity type, meanwhile, it took negative 

correlation to utilization period, as shown in Table.1. 

In other words, senior is the highest number of the 

students that state learning as an important activity 

type and senior is the highest number of the students 

that state 6a.m.-9a.m. as the main utilization period. 

In addition, it was also found that gender is strongly 

related to retention time and main activity type in this 

study.

3.1.2. Utilization frequency

As shown in Fig.1., 44.0% of the respondents visit 

courtyard space once per day or more, and 33.0% of 

the respondents visit courtyard space two times per 

week or more. However, only 5.0% visit it seldom or 

never. Therefore, nearly 80% students will often 

come here to conduct activities. Some researches have 

revealed that a good green space can help students 

reduce stress and restore from mental fatigue(Nielsen 

Fig.1. The utilization frequency of college students.
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Fig.2. The activity type of college students.

and Hansen, 2006). In addition, it also can improve 

their performance subtly. Therefore, the environment 

and landscape quality of teaching area’s courtyard 

space is very important for college students. 

3.1.3. Activity type

From Fig.2., the top three activity types of college 

student users are to study, to date personals and to 

rest alone, respectively. A difference in gender that 

girls slightly outnumber boys can be observed: 35.8% 

of boys and 40.6% of girls state to study as main 

activity type. This suggests the study consciousness 

of girls is higher than boys. At the same time, the 

gender difference can also be seen for the second and 

third most important activity type, 22.0%, 19.1% of 

boys and 25.6%, 16.0% of girls, respectively. This is 

possibly linked to the psychological characteristics 

between men and women. Compared with boys, girls 

feel even more insecure. It was also found that some 

of the respondents state to call as an important 

activity type, and the proportions of selecting to 

exercise and keep in shape, to entertain and enjoying 

the scenery are relatively few.

3.1.4. Retention time

The retention time of nearly 45% college student 

respondents is an hour(Fig.3). As for the respondents 

that selecting half an hour, the proportion of girls is 

fewer than boys. Contrary to this, as for the respondents 

that selecting the other three options, the proportion 

of boys is fewer than girls(Fig.3). This is also 

possibly linked to the psychological characteristics 

between men and women. Compared with boys, girls 

have longer attention and better patience, especially 

when they repeatedly do a particular activity. 

3.1.5. Companion

As shown in Fig.4, the proportion of respondents 

selecting alone is the highest: 49.4% of boys and 

44.3% of girls state this as an important companion. 

The second most important companion is friend, 

27.8% of boys and 35.7% of girls, respectively. There 

are two main reasons for these results: Firstly, with 

the maturation of college students’ body and psychology, 

they are more eager to have their own space where 

they can study calmly and think about life; Secondly, 

they are also more eager to receive encouragement 

and find sense of identity from their friends. In 

addition, there is little gender difference in the 

respondents stating lover or group as an important 

companion, and the proportion of respondents selecting 

group is the lowest.
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Fig. 3. The retention time of college students.

Fig. 4. The companion of college students.

3.1.6. Preference for landscape design style 

From Fig.5, the proportion of respondents selecting 

natural design style is the highest: 61.4% of boys and 

65.2% of girls state this as an important preference, 

and girls slightly outnumber boys. The second most 

important preference is mixed design style. The pro 

-portion of respondents selecting indifferent is the 

lowest. Therefore, it was easy to see that most respon 

-dents are very concerned about the landscape design 

style of teaching area’s courtyard space and they 

prefer natural design style to other design styles.

3.1.7. The importance of the courtyard 

space’s environment or landscape

As shown in Fig.6, nearly 90% college student 

users think that the landscape and environment of 

university teaching area’s courtyard space is important. 

Compared with boys, girls think it more important.

3.2. Utilization evaluation of university teaching 

area’s courtyard space 

By assessing the importance of each index in the 

same class, constructing the matrixes and verifying 

their consistency respectively, the index weights of 

evaluation system  were obtained(Peng, 2011). The 

weights calculated are relatively reasonable, because 

these matrixes all have satisfactory consistency.

As shown in Table 2, the weight value of space 

environment quality and garden landscape is 0.609 

and 0.391, respectively. An important reason for this 
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Fig. 5. The preference for landscape design style.

Fig. 6. The importance of the courtyard space’s environment or landscape.

significant difference could be the specificity of 

university teaching area’s courtyard space. This space 

needs a good space environment quality more than 

other exterior spaces of campus or any other urban 

public space.  

There are seven 3 class indexes of space environ 

-ment quality, namely vitality, cleanliness, quietness, 

brightness, privacy, coordination and accessibility, 

and their relative weight value is 0.068, 0.143, 0.097, 

0.073, 0.061, 0.071 and 0.096, respectively. It was not 

hard to see that cleanliness has the highest value of 

weight, followed by quietness, privacy has the lowest. 

Therefore, it is necessary to manage cleanliness and 

quietness as a priority, when constructing environment 

of teaching area’s courtyard space. 

There are five 2 class indexes for space garden 

landscape, namely plant landscape, path square, 

water landscape, abstract landscape architecture and 

park essay, and the irrelative weight value is 

0.113,0.056,0.072,0.068 and 0.082, respectively. It 

can to see that plant landscape has the highest value 

of weight which is 0.113, followed by park essay, 

The order of  remaining three is: water landscape > 

abstract landscape architecture > path square The 

relative weight of plant configuration is the highest in 

the 3 class indexes of plant landscape, and its value is 

0.037. At the same time, the relative weight of 

position is the highest in the 3 class indexes of park 
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Target 

layer

Primary 

index

Comprehensive 

weight

Two class 

index

Absolute

weight

Relative

weight

Three class 

index

Absolute

weight

Relative

weight

U
tilization evaluation of univ

ersity   teaching area's courtyard space   

Environment 

quality of   

space

0.609

Environment 

atmosphere
0.626 0.381

Vitality 0.180 0.068

Cleanliness 0.375 0.143

Quietness 0.255 0.097

Brightness 0.190 0.073

Overall layout
0.374 0.228

Privacy 0.268 0.061

Coordination 0.311 0.071

Accessibility 0.421 0.096

Garden 

landscape of 

space 

0.391

Plant 

landscape 0.289
0.113

Plant 

configuration    

       

configuration 

0.325 0.037

Four different 

scenery
0.280 0.032

Plant shade 0.225 0.025

Plant diversity 0.170 0.019

Path square
0.144 0.056

Position 0.284 0.016

Visual beauty 0.191 0.011

Safety 0.359 0.020

 Decent scale 0.166 0.009

Water 

landscape 
0.183 0.072

Coastline 

appearance
0.125 0.009

Water quality 0.410 0.029

Dynamic and 

static state
0.178 0.013

Water greening 0.287 0.021

Abstract 

landscape 

architecture   
0.173 0.068

External facade 0.155 0.011

Architecture 

style
0.275 0.019

Spatial 

distribution
0.346 0.023

Vertical 

greening
0.224 0.015

Park

 essay 0.211 0.082

Position 0.311 0.026

Right amounts 0.269 0.022

Material 0.185 0.015

Decent 

appearance
0.235 0.019

Table 2. Index weight values at all levels of evaluation system
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essay, and its value is 0.026. As for water landscape, 

the relative weight value of cleanliness is the highest 

of all 3 class indexes. In addition, spatial distribution 

of abstract landscape architecture and safety of park 

essay has the highest weight value respectively. 

4. Conclusion

By investigating and analyzing utilization charac 

-teristics of college student users and utilization evaluation 

of university teaching area’s courtyard space, the 

following conclusions can be drawn:

Nearly 80% students will often use the teaching 

area’s courtyard space. The utilization frequency of 

college student users is pretty high. The retention 

time of nearly 50% college student respondents is 

about an hour. Moreover, as for college student users, 

their favorite landscape design style is natural design 

style. Most of students think that the landscape and 

environment of courtyard space is important. In view 

of the above four aspects, we should focus on the needs 

or suggestions of college student users and create a 

delightful courtyard space with natural design style 

where the landscape is beautiful and the environment 

is clean in the further design, construction and transform 

of university teaching area’s courtyard space. 

In addition, it was seen that for college student 

users, there are three main activity types: to study, to 

date personals and to rest alone. At the same time, 

about half of respondents came here alone and many 

came here with their friends or boy/girlfriend. In view 

of the above two aspects, we should focus on dealing 

with activity partition and set some half-enclosed 

space modestly to meet the needs for privacy of 

college student users in the future.  

As for 3 class indexes of space environment 

quality, the relative weight value of cleanliness is the 

highest, followed by quietness. Therefore, a clean and 

tidy environment is the most important for college 

students in the teaching area’s courtyard space. For 

example, if a wonderful green space is littered with 

paper scraps and plastic bags, there is no doubt that 

such environments can reduce people’s willingness to 

use the green space and utilization value of the green 

space. On the basis of the higher importance of quietness, 

this requires us to avoid constructing active areas that 

are easier to make noises. Besides, some enclosed 

shrubberies could also be constructed to reduce noises. 

In addition, by analyzing the 2 class index of space 

garden landscape, the relative weight value of plant 

landscape is the highest, followed by park essay. In 

the design of teaching area’s courtyard space, plant is 

an important material that can bring vitality for college 

students. Not only does it provide college students 

with sufficient shade, but it can also present colorful 

seasonal change and graceful plant configuration. 

These things can bring college students the enjoyment 

of body and mind and thoughts about life. Park essay 

is also very important to landscape of teaching area’s 

courtyard space. The amount, material, size and color 

of it have a direct effect on the range and quality of 

student activity. It is especially necessary for college 

students that rest facility is abundant and comfortable. 

As they study, relax and associate with others in the 

courtyard space, the rest facility is frequently used.

College students are the primary users of university 

teaching area’s courtyard space. It is essential for 

policy makers, designers and managers to embrace a 

student-centric approach and respect their actual 

demand in the further design of courtyard space. This 

can help them really understand actual use of college 

students. Only in this way can college students study, 

relax and associate with others better in the courtyard 

space. At the same time, it can really improve their 

performance and enhance their personality quality.
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