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Abstract

Citizen learning experiences can be understood as their perceptions, responses, and
performances to learning resources, learning approaches, in different fields in the
city. This study aimed to analyze the characteristics of citizen learning experiences of
smart learning in cities, as well as the influencing factors of citizen learning experiences.
Data were collected through the telephone interview, and 13,600 individuals from 68
cities were involved. Pearson correlation analysis, crosstab analysis, and chi-square
analysis were used to analyze the collected data. Findings revealed that there are
strong correlations among learning engagement, learning approach, and learning
achievement. However, there is a weak relationship between city’s per-capita
Gross Domestic Product (GDP) and learning engagement. Also, results showed
that gender and age influence citizens’ perceptions of learning experiences.

Keywords: Smart learning environments, Learning experience, Learning
engagement, Learning approach, Learning achievement
Background
As cities are increasing continuously, the process of urbanization is a common trend

across the globe and is faster in developing countries. Globally, 54% of the world’s

population lives in urban areas in 2014, and the proportion will be 66% by 2050. Africa

(from 40% in 2014 to 56% by 2050) and Asia (from 48% in 2014 to 64% by 2050) are

the continents, urbanizing faster than the other regions (United Nations, Department

of Economic and Social Affairs, Population Division, 2015). The urban population of

China was 11.18% in 1950, more than 50% in 2011, and up to 56.10% by 2015

(National Bureau of Statistics of the People’s Republic of China, 2016). Kunzmann

(2015) noted that enormous economic development in China had promoted the

process of urbanization in the country. However, the rapid urbanization also creates

problems such as rapid sprawl, pollution, and environmental degradation. These prob-

lems along with unsustainable production and consumption patterns threaten cities’

sustainable development (United Nations, Department of Economic and Social

Affairs, Population Division, 2015). The new Sustainable Development Goals regards

people as one of the important themes (World Bank, 2016). United Nations appealed

the education for sustainable development and sustainable lifestyles to ensure all

learners acquiring the knowledge and skills of sustainable development (United Nation

General Assembly, 2015).
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Integrating urban and digitalization, clean energy as well as other technologies, smart

cities are being marketed across the world as solutions to the challenges of urbanization

and sustainable development, they can provide options for inhabitants to make more eco-

friendly choices, boost sustainable economic growth and enable cities to improve their

service delivery (Datta, 2015; United Nations-Habitat, 2016). China’s National New

Urbanization Planning (2014-2020) put forward that smart city is one of the import-

ant developmental directions of China’s urbanization. In the Dual-core framework of

smart cities, proposed by Huang et al. (2015, b), the construction of smart cities on

the micro level focuses on creating an environment livable for the citizens, and on the

macro level focuses on creating an innovative developing environment, which are the two

cores of smart cities’ construction. The development of “smart learning” can play a cul-

tural leading role for stimulating vitality for urban innovation, also provide scientific sup-

port for citizens’ livable experiences (Huang et al., 2015, b).

Learning, as the fundamental issue for the development of individuals and societies, is a

multifaceted reality defined by context (UNESCO, 2015a). Therefore, citizens’ smart learn-

ing activities require the support of corresponding smart learning environments. In a

smart learning environment, learners can learn at any time, any place, any way, and at

any pace. Such learning environment can also support learners with the experience of

easy, engaged and effective learning (Huang et al., 2015, b). Learning in smart cities im-

proves the quality of life, equips citizens to anticipate and tackle new challenges, and help

to build better and more sustainable societies (UNESCO, 2015b).
Need for this study

To understand the situation of people sustainable development in China’s cities, especially

to understand the support of smart cities for citizen’s smart learning, this study investi-

gated and analyzed characteristics of citizen’s smart learning experiences in smart cities

and identified relevant influencing factors. The specific questions addressed in this study

are:

� Whether and to what extent the components of learning experiences are correlated

to each other from the learners’ point of view?

� Are there any relationships between city’s economic development and citizens’

perceptions of learning experiences?

� Are gender and age affecting factors for people’s perceptions of learning experiences

in smart learning environments?
Theoretical background
User experience in a technology-rich learning environment

Human experience is ongoing and varied. Researchers try to interpret experience from

multiple perspectives (e.g., philosophical, psychological, social, etc.), but there is no uni-

form theory of human experience, and the spread of digital technologies is creating

new experiences yet to be fully understood. In modern society, people can use various

kinds of information technologies to support learning, which adds human-computer

interaction to the complexity of understanding human learning experiences. From the

perspective of human-computer interaction, people comprise the product-centric, user-
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centric, and interaction-centric experience analysis perspectives (Forlizzi & Battarbee, 2004).

Interaction is the focus of attention, and experience can be seen as a product of interaction

processes. People interact with a certain object, and the interaction triggers a variety of fac-

tors involved in the experience. The interaction between people and the technologies in a

learning environment includes three aspects: fluent, cognitive, and expressive human-

computer interaction, and forms three kinds of experiences: experience, an experience, and

co-experience. Experience is the feeling and consciousness when we interact with products

or environments; an experience is something that can be articulated or named; and co-

experience is the user experience in social contexts, which creates meaning and emotion to-

gether through product use (Forlizzi & Battarbee, 2004). It indicates that experience is both

a process and a result, and involves behavior, cognition, as well as emotions and feelings.

In 1995, Norman et al. introduced the notion of user experience into the field of informa-

tion design (Norman et al., 1995). Since then, researchers and developers have become

more and more interested in user experience. However, they have not reached consensus

on the nature and scope of user experience and its relationship to learning, decision making,

and action. The notion of user experience extends from the obvious utility dimension (how

the technology is used and what it makes possible) to including beauty, pleasure, and emo-

tional experience associated with a technology-facilitated learning environment. Besides the

instrumental dimensions, researches of user experience also cover users’ needs, emotions,

and the experience itself (Hassenzahl & Tractinsky, 2006). Based on different understand-

ings of the content and features of user experience, scholars have proposed a variety of

models. The Basic User Experience Process and Research Framework proposed by Mahlke

(2005), clearly shows the experience process when the user interacts with the interactive

system, and also illustrates the relationship between interaction, cognition, emotion and

follow-up actions. Based on this model, later sections of this study explain the connotation

of learning experiences.

At present, the definition of ‘user experience’ given by ISO is widely recognized. In the

ISO. 9241-210 standard, it is pointed out that “user experience is the cognition and response

generated from the use of a product, system or service and/or expected use.” This definition

is close to the definition of learning experience that involves cognitive processing and subse-

quent responses. Learning experiences represent the user experience in the interaction with

the educational product and the environment (Huang et al., 2015).
Learning experiences of smart learning

The learning experience is a notion derived from user experience and is also a kind of

experience. The subject of a learning experience is the learner, just as the subject of a

user experience is the user. Learning experiences can be understood as a variety of ex-

periences through the learning process (see http://edglossary.org/learning-experience/).

Based on the analysis of keywords from the domestic and foreign literatures on experi-

ence study, the study discovers that current research hotspots in respect of learning ex-

periences include learning process, learning environment, learning outcomes, collaborative

learning, students’ learning, students’ perceptions, online learning, and so on.

Obviously, researches on learning experiences still concentrate on the learning

process and learning outcomes, related to environment, activities, groups, perception,

interaction, and results, etc. Domestic studies focus on classroom teaching, independent

http://edglossary.org/learning-experience
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learning, teaching effect, learning process, new curriculum, information technology, teach-

ing method, MOOCs, teaching scenario, etc. Many domestic scholars are also concerned

about these elements when defining learning experiences. Hu (2015) defined learning ex-

periences as “learners’ perception, reaction, and behavior of many factors involved in

learning environment, learning activities and learning support services.” This defin-

ition is supported by Feng et al. (2013) and Huang et al. (2015).

Basing on Combining Mahlke’s user experience model, the ISO definition of user ex-

perience, and the above analysis of learning experiences, this study suggests that learn-

ing experiences can be understood as learners’ perceptions, responses, and

performances to the learning environment, resources, and methods. Gagné’s informa-

tion processing learning theory can be used to explain such a process. Gagné pointed

out that the learner can perceive the information in the environment. After a series of

information processes, the learner formed a unique cognition of such information and

ultimately reacted with learner’s response reactor (Gagne, 1985). Learners’ perception

of learning environment mainly refers to their perception of the people and the mat-

ters, including resources, tools, learning community, community education, learning

styles, and teaching methods (Huang et al., 2012). Perception enables a person to carry

out actions in the environment (Elnaga, 2012).

According to Mahlke’s user experience model, learners’ environment perceptions through

interactions will deepen the cognitive process and change the feelings. All these perceptions

will lead to corresponding follow-up actions, attitudes and emotional experiences. Response

to a learning experience can include emotional reactions and behaviors.

Performance in this study mainly refers to the learner’s behavior and associated bene-

fits. It includes learning efficiency, effectiveness, achievement and etc. Learning effi-

ciency and learning effects emphasize the low input and high output and gain lasting

knowledge and skills. Learning achievement not only emphasizes the achievement of

objective learning targets, but includes learning achievement, satisfaction and other re-

lated subjective experiences (Jia et al., 2013).

Based on such a conclusion, citizen learning experiences can be understood as

their perceptions, responses, and performances to learning resources and learning

approaches, in different fields in the city. Citizen learning experiences can also be

ubiquitous, situation-dependent, dynamic, personalized, and group interaction-

oriented. Perception of typical fields of city learning environments is the basis of

citizens’ learning experiences. It can invoke behavioral and emotional reactions of

the learners, and promote the formation of performance. Construction of learning

environments cannot be finished without the support of city infrastructure, and a

good learning experience is a target for the development of learning environ-

ments indeed.

According to the meaning of learning experiences, evaluation objectives and op-

erability discussed above, the research and evaluation on learning environments in

cities, conducted by the Smart Learning Institute of Beijing Normal University, be-

gins from the perspective of citizens’ learning experiences, from the overall percep-

tion, response, and performance of learning environments in the cities (Huang

et al., 2016). It specially investigates citizens’ perceptions and learning perfor-

mances. The study believes that higher learning engagement degree, rich learning

approach, and obvious learning achievements can greatly improve the citizens’
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learning experiences. Table 1 displays the evaluation indicators corresponding to

citizens’ learning experiences.
Research method
Sample and data collection

In this study, telephonic interview method was used to collect data. As parts of a 41-

item survey, eight questions were developed based on the indicators (see Table 1). The

survey was designed to gain insight into citizens’ perceptions towards smart learning

environments in China cities. With random sampling and convenient sampling

methods, a total of 13,600 valid samples from 68 cities (200 samples per city) were in-

volved in this study. Table 2 shows the demographics of respondents.
Data analysis

Data were analyzed with SPSS Statistics 20.0. Based on the responses of citizens, various

methods were used to calculate the indicator values of each city, such as ratio method,

normalization using maximum value, equal-weight method, etc. Pearson correlations were

computed to examine the intercorrelations among learning engagement, learning approach

and learning achievement. Spearman rho statistics were calculated to investigate the rela-

tionship between indicators of citizen learning experiences and some influence factors, such

as per capita GDP and so on. Crosstab analyses and Chi-square Tests of Independence were

used to assess the associations between gender, age, and citizens learning experiences. A

significance level of p < 0.05 (2-tailed) was applied.
Results
Correlation analyses

Correlation results among indicators of citizen learning experiences

The descriptive statistical results (see Table 3) of citizen learning experiences showed

that citizens from 68 cities have similar learning perceptions on learning achievement

(mean value was high, and the coefficient of variation(CV) was low), while learning

perception on learning approach differs greatly.

In Pearson correlation analyses, it was found that learning engagement indicator,

learning approach indicator, and learning achievement indicator were pair-wise signifi-

cantly correlated. The strongest positive correlation was between learning engagement
Table 1 Evaluation indicators of citizen experiences of smart learning

Citizen learning experiences indicators Evaluation indicators

Learning engagement indicator Indicator of citizen’s participation in learning
activities

Indicator of citizen reading

Indicator of citizen’s daily studying time

Learning approach indicator Indicator of citizen’s mobile learning

Indicator of citizen’s self-regulated learning

Indicator of utilization of city online learning
platform

Learning achievement indicator Indicator of satisfaction with learning environments

Indicator of citizen’s learning improvement



Table 2 Demographic statistics

Measure Category Frequency Percentage (%)

Gender Male 7681 56.50%

Female 5919 43.50%

Total 13,600

Age (years) 18-35 5892 43.40%

36-60 6437 47.30%

61-70 1271 9.30%

Total 13,600
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and learning approach (r = 0.68, p < 0.01), while the correlation between learning en-

gagement and learning achievement was relatively weak (r = 0.27, p < 0.05). Positive

correlations also existed among different evaluation indicators. For example, citizen

reading was significantly correlated with learning approach (r = 0.64, p < 0.01) and its

three evaluation indicators, i.e., citizen’s mobile learning (r = 0.59, p < 0.01), self-

regulated learning (r = 0.43, p < 0.01), and utilization of city online learning platform

(r = 0.56, p < 0.01). Citizen reading was also significantly correlated with learning

achievement (r = 0.42, p < 0.01) and its two evaluation indicators, i.e., satisfaction with

learning environments (r = 0.38, p < 0.01), and learning improvement (r = 0.33, p < 0.01).

Correlations between indicators of citizen learning experiences and influence factors

The correlations between three citizen learning experiences indicators and some influ-

ence factors were tested by Spearman rho statistics. In this paper, the influence factors

mainly include a city’s per capita GDP, city population density, and per capita consump-

tion expenditure. And per capita consumption expenditure refers to the expenditure of

culture, education and entertainment service of urban resident households.

Results showed that per capita GDP was weakly correlated with learning engagement

(rho = 0.29, p < 0.05), and was not significantly correlated with learning approach and

learning achievement. The correlations between population density and three citizen

learning experiences indicators, between per capita consumption expenditure and three

citizen learning experiences indicators were all not significant.
Gender difference and age difference of citizen learning experiences

The method of crosstab analysis and chi-square statistics were adopted to investigate

whether different groups of respondents categorized by gender and age can present

various behaviors in terms of learning experiences respectively. Data were missing from

respondents who did not answer these questions.

When asked if there were any staged learning objectives in 2015, over half (54.5%) of

all respondents gave positive answers.
Table 3 Summary descriptive statistics for indicators of citizen learning experiences

N M SD CV Min Max

Learning engagement 68 0.70 0.09 0.14 0.51 0.98

Learning approach 68 0.64 0.12 0.20 0.36 1

Learning achievement 68 0.85 0.05 0.05 0.73 0.99
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Chi-square test indicated that males and females were not significantly different on

whether or not they had set staged objectives (χ2 = 0.763, df = 1, N = 6669, p = 0.383).

Age groups of the respondents were associated with setting learning objectives

(χ2 = 292.694, df = 2, N = 6669, p = 0.000). It means that the proportion of persons who

set learning objectives is decreasing with age. The proportion of 18-35 years old citizens

who set learning objectives was 64.2%. The proportion of 36-60 years old citizens who set

learning objectives was 47.7%. And the proportion of 61-70 years old citizens who set

learning objectives was only 28.5%.

When inquired whether the surrounding learning environments could meet their

learning needs, only 15.6% of responses chose “completely satisfied”, while 22.6% of

them chose “not satisfied”. It indicates that the urban learning environments need

some improvement.

Chi-square test revealed that a significant association was found between gender and

degree of satisfaction with learning needs (χ2 = 17.896, df = 2, N = 6669, p = 0.000).

The proportion of males who thought the surrounding learning environments could

completely satisfy their learning needs was 17.3%, which was higher than that propor-

tion of females (13.5%). A significant association was found between age groups and de-

gree of satisfaction with learning needs (χ2 = 42.993, df = 4, N = 6669, p = 0.000). The

proportion of persons in 18-35 years old group who believed that the surrounding

learning environments could “completely satisfy” their learning needs was 12.6%, which

was significantly lower than that proportions of 36-60 years old group (18.5%) and 61-

70 years old group (18.2%).

When inquired if there was any great improvement in knowledge or skills through

learning, 77.2% of the respondents thought there had been a great improvement. It in-

dicates that the citizens can accept their learning achievement.

Chi-square test revealed that males and females were not significantly different on the

learning achievement (χ2 = 2.586, df = 3, N = 6669, p = 0.460). Age groups of the respon-

dents was related to the perception of learning achievement (χ2 = 33.780, df = 6, N = 6669,

p = 0.000). It means that the proportion of persons whose perception of learning achieve-

ment was “greatly” or “relatively great” was decreasing with age. The proportion of persons

in 18-35 years old group whose perception of learning achievement was “greatly” or “rela-

tively great” was 78.6%, higher than other groups with 76.4% in 36-60 years old group and

71.1% in 61-70 years old group.
Discussion and conclusions
Citizen learning experiences can be understood as perceptions, reactions, and perfor-

mances in learning environments. This study analyzes citizen learning experiences’ fea-

tures from the perspective of learning engagement, learning approach, and learning

achievement.

From this study, we can conclude that citizens from different cities have different learning

perceptions. Citizens from 68 cities have a similar learning perception on learning achieve-

ments while levels of citizens’ perception on learning approach differ greatly. The three di-

mensions of learning experiences: learning engagement, learning approach, and learning

achievement are correlated. Learning engagement strongly correlates with learning ap-

proach, and its link with learning achievement is relatively weak.
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Citizen reading is related to multiple evaluating indicators such as learning engage-

ment, learning approach and learning achievement. It indicates that reading is an im-

portant activity for citizens’ learning. In regard of the city’s economic level, per capita

GDP is weakly related to learning engagement. This shows that a city’s economic devel-

opment not only supports the city’s infrastructure construction, but also to a certain

extent provides a material basis for learning to help the citizens learn at any time, any

place, any way, and at any pace.

The proportion of citizens with staged learning targets decreases with the increase of

age. This indicates that citizens’ self-management and study progress control may di-

minish with the increase of age. Male subjects are more satisfied with the surrounding

learning environment, compared with female subjects. However, their perception of

learning achievement does not differ greatly. Citizens’ satisfaction with learning envi-

ronments and learning achievement differ with age. Citizens in 18-35 years old group

tend to be less satisfied with the lowest satisfaction rate, while the citizens in 61-70

years old group are opposite. The levels of citizens’ satisfaction of the achievement of

knowledge and skills by learning become lower with age.

Reaching the goal of sustainable development of smart learning environments and

smart cities, governments need to optimize guiding policies on their top-level. Cities of

different countries should explore new modes for the construction of smart learning

environments. They should encourage citizens to put more time, money and effort into

various lifelong learning activities, develop multiple learning styles in the learning

process to improve learning effects.
Building smart learning cities to promote sustainable social development

Sustainable living can happen only if communities truly embrace it as part of daily culture.

Community capacity, referred to the capacity of society and people’s development, can be

a vehicle for community cohesion, sustainability and self-reliant (Hawkes, 2001). More

and more cities have put education and lifelong learning at the heart of their community

development. To promote sustainable economic, social and environmental development,

cities from Amman (Jordan) and Balange (the Philippines) to Bahir Dar (Ethiopia) and

Ybycui (Paraguay) are transforming themselves into learning cities (UNESCO, 2016).

China also proposed measures to develop new city, green city, smart city and civilian city.

Smart city and smart learning environments can make learning more enjoyable, available

and accessible for all citizens, and that will guide the sustainable social development.
Developing library networks to increase learning opportunities

Library networks in cities can promote social interaction and bring education and

knowledge to marginalized communities. For example, the Spain Library, stra-

tegically located atop a hill, is a landmark conveying a message of public domain

(Kimmelman, 2012). Curitiba, renowned as a highly planned city, is one of the

leaders in green technology innovation. The education system was one of the key

systems in the process of Curitiba’s holistically urban transformation. Curitiba

constructed lighthouse towers that both provided lookout facilities and incorporated new

libraries, thus reinforced civic identity by providing beacons of knowledge and security

(UNESCO, 2016).
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This study is a preliminary analysis of the characteristics of citizen learning experiences.

In the future, we will focus on the possible reasons that cause such finding phenomena,

and compare other factors and features that may influence citizen’s learning experiences.

Additionally, we may increase the research scope to amend the research questionnaire

and further improve the feature analysis of citizens’ learning experiences.
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