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Abstract 
 

In recent years European countries have developed specific regulations, under a European Union 

directive, to address the challenge of managing waste electrical and electronic equipment (e-waste, 
WEEE). At this time there are many similarities between e-waste management systems in European 

countries, but they still have considerable differences in terms of performance. While Norway is the 

leader in terms of WEEE collection, Romania is at the end of the list with extremely low performance 

despite the administrative efforts. 
 

The situation is explained by many factors such as consumer behaviour, the slow pace in applying 

regulations, social factors etc. The purpose of the present study is to discuss the situation of e-waste 
management in Romania by comparison to other Europeans countries in order to identify the factors 

that affect performance. 

 
The research is based on a study of national WEEE regulations, data collection from publications of 

national agencies and Eurostat, and requests for practical experience from scientific institutions, 

municipalities and agencies.  

 

1. Introduction 

 

The topic of WEEE management systems’ performance is very important on the international agenda.  

The best practices of WEEE management should be followed because the economic and environmental 

effects are obvious, starting with pollution reduction, new business development and finishing with the 

recovery and reusing of materials from scarce and depleted sources. The modern economy and 
continuous technology development in all fields are demanding resources for industrial production and 

the WEEE recycling could feed their needs. 

There are numerous papers that discuss the performance from different points of view, such as: the 

performance of the system in terms of collection and recycling in a particular case (Banacu, Irimescu 
and Dobrea, 2014; Ciocoiu et al., 2011; Rudareanu, 2013), the conceptual delimitations between 

efficiency, efficacy and effectiveness as basic notions in defining the performance of WEEE 

management systems (Ciocoiu and Burcea, 2011), comparison between different WEEE management 
systems (Yoshida, 2015 for Asian countries, Lates and Moica, 2016 for China and Romania), factors 

that may affect a successful implementation of WEEE management systems  (Ciocoiu, Colesca, Burcea, 

2011), etc. There are also many studies about this topic produced by international organisations or 

associations such as OECD, UNEP and WEEE-Forum. 

The performance of WEEE management systems is reflected in the quantity of WEEE collected and 

recycled compared to the target levels set by the legislation of each country, and by comparison between 

different countries. The factors that explain the differences in performance are the socio-economic and 
demographic characteristics, the architecture of WEEE management systems, the age of every WEEE 

system and the national consumer behaviour. 

The issue of WEEE recycling is important in Europe and in Romania as a member of European Union 
(EU) due to its effects on the environment and because of its eco-industrial application in accordance 
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with sustainable green development targets. The Directive 2012/19/EU of the European Parliament and 

of the Council sets the targets for all member states with respect to WEEE recycling.  

Countries such as Norway, Finland, Sweden, Belgium, Denmark are on the top of the list leading in 

what concerns of applying the best practices in collecting (with more than 9-10 kg/inhabitant/year) and 

recycling the WEEE. Other countries as Romania, Cyprus, Croatia and Latvia are at the bottom of the 

list with less than 4kg/inhabitant collected per year (Eurostat, 2016).  

This study tries to identify some reasons of such discrepancies between Romania and the countries that 

are advanced in recycling the WEEE across Europe and in the world. 

After the introduction, this paper presents an analysis of different statistics regarding WEEE 
management in the European Union, including some non-EU countries. The third section contains a 

comparative analysis between the WEEE management systems in Romania, Norway and Poland. The 

paper concludes by noting the main differences between Romania and other European countries 
regarding the performance of WEEE management.  

In order to achieve the scope of the paper information was reviewed and analyzed from several sources: 

legislation and policy documents, statistics from Eurostat and Romanian National Statistics Institute, 

research studies, articles and conference papers, reports and other public and internal documents 
published by national WEEE organizations. A main source of information was the documents published 

by the National Agency for Environmental Protection (NAEP). 

 

2. Key Statistics on WEEE in different European countries 

 

Taking as a base of discussion the targets of the European Union in what is involved with the 
implementation of the former Directives 2002/96/EC on WEEE and Directive 2002/95/EC on the 

restriction of the use of certain hazardous substances in electrical and electronic equipment, as well as 

the new improved Directive 2012/19/EU on WEEE at the level of the member states, we note that the 

target of 4kg/inhabitant/year for the period 2012-2015 was achieved by some states of Europe but not 
by Romania with only 1,2-1,5 kg/inhabitant/year. 

As we can see in Table 1, Norway is the leader in terms of WEEE collected with more than 20 

kilograms/capita, followed by Sweden and Denmark. In 2012 and 2013 Latvia, Cyprus, Greece, Spain 
and Romania were the only countries that have not achieved the collection target of 4 kg/capita.  

Romania occupies the last position with 1.15 kg/capita (2012) and almost 1.4 kg/capita (2013) 

representing about half of the amount collected by Latvia, the country ranked second to last. The 

quantity collected in Romania is not only below the actual target, but also too low for futures targets 
imposed by the Directive 2012/19/EU for WEEE recycling. For Romania the new target is a minimum 

40% of the average weight of EEE (electrical and electronic equipment) placed on the market in the 

three preceding years for the period 2016-2020 (EC, 2012). 
 

Table 1. Waste collected (kilograms per capita) 
 

Countries/Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Austria 2.345 7.574 7.778 8.983 9.057 8.879 8.993 9.182 9.061 

Belgium 6.504 7.223 7.701 8.32 9.538 9.688 10.408 10.465 10.763 

Bulgaria : : 2.938 5.388 4.49 6.092 5.504 5.26 4.84 

Cyprus 4.721 6.006 3.275 3.047 2.843 3.145 3.203 2.91 2.649 

Czech Republic : : 3.243 4.361 5.573 5.059 5.282 5.108 5.156 

Germany  : 9.152 7.135 8.449 10.161 9.502 8.683 8.588 8.944 

Denmark : 11.08 18 14.13 15.281 14.949 15.137 13.628 12.837 

Estonia : 4.347 4.625 4.61 3.604 4.228 4.983 4.132 3.534 

Greece 0.069 1.029 2.843 4.256 5.952 4.184 3.815 3.371 : 

Spain : : 6.142 6.441 2.955 3.394 3.292 3.378 4.494 

Finland 3.077 7.534 9.196 10.281 9.971 9.484 9.745 9.784 10.649 
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Countries/Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 

France : 0.239 2.738 4.69 6.097 6.695 7.22 7.193 7.301 

Hungary 1.541 2.388 3.542 4.475 4.663 4.052 3.716 4.462 5.032 

Ireland : : 11.714 11.164 9.881 9.743 8.658 8.977 9.271 

Italy : : 8.001 7.616 8.818 9.826 9.171 8.354 : 

Liechtenstein : : : : : : 4.353 3.812 7.85 

Lithuania 0.807 2.845 3.612 3.685 2.205 2.882 3.908 4.772 5.462 

Luxembourg : 8.141 8.576 8.683 9.677 9.514 9.616 9.435 9.526 

Latvia : : 2.958 2.992 2.325 2.044 2.263 2.307 2.398 

Netherlands 5.504 5.78 5.994 6.282 6.561 7.711 7.919 7.382 6.992 

Norway 21.626 21.803 23.291 23.828 23.893 22.042 22.173 20.903 20.656 

Poland : 0.448 0.713 1.48 2.798 2.951 3.766 4.605 4.514 

Portugal : 0.401 2.452 3.905 4.229 4.414 5.615 4.156 4.786 

Romania : 0.053 0.176 1.063 1.903 1.296 1.043 1.151 1.41 

Sweden 5.402 14.323 17.004 16.283 16.53 17.215 18.687 17.713 18.392 

Slovenia : : 2.635 3.425 4.013 4.234 4.552 4.584 4.145 

Slovakia 0.666 1.603 2.702 3.604 4.119 4.065 4.372 4.192 4.172 

United Kingdom : : 3.163 7.249 7.57 7.637 8.176 7.906 7.68 

Source: Eurostat (2016), NAEP (2016) 
 

Note: For Romania (2013) the collection rate was calculated by authors considering a population of 

19.19 million inhabitants and a quantity of 28058.98 tonnes collected (according NAEP, 2016) 
 

Distribution by categories of WEEE collected recorded large oscillations in Romania during 

the period 2006-2013, with large household appliances and IT&C equipment among the top of 

quantities the main cause being the volume of such products and also the increasing sales volume (see 
Figure 1).  

 

 
Figure 1. Distribution of WEEE collected in Romania by categories (2006-2013) 

Source: present authors using the data from NAEP (2016) 
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Another important indicator that reflects the performance of the WEEE management system is the 

amount of WEEE reused and recycled. The objective of the EU directives is to increase the recycling 
and reuse of EEE thus reducing the amount of WEEE collected by unregistered enterprises and 

improperly treated or even illegally exported abroad or disposed of as part of residual waste (e.g. to 

landfills or incinerators). 

 
Figure 2 presents the trend in the amount of WEEE reused and recycled in European countries 

(kg/capita) during 2008-2012. Even if countries as Norway, Sweden and Denmark are the leaders in 

terms of amount of the WEEE collected and recycled, the trend is decreasing for Norway and Denmark, 
a situation also encountered in Ireland, Estonia and Latvia. 

 
Figure 2. Trend in the amount of WEEE reused and recycled in European countries (kg/capita) 

Source: present authors according Eurostat (online data code: env_waselee) 

 
In Sweden the trend is increasing, the Swedish system being recognized as one of the most effective 

WEEE recovery systems in the world in terms of WEEE collected and also to costs (Ylä-Mella et al., 

2014). 

In Romania the recovery and reuse of WEEE collected increased, one reason being the development of 
one of the largest recycling plants in Central and Eastern Europe and one of the most modern in all of 

Europe (GreeenWEEE Buzau). But, according to Magalini, Bladé and Habib (2015) most of the 78 

authorized treatment plants in Romania have poor treatment results. 
According NAEP (2016), the rate of recovery of WEEE material composition showed a positive 

evolution and the recovery targets achieved are above the level required by EU regulations.  

 

3. Comparative analysis 

Looking for the causes of the different WEEE management systems performance, a comparative 

analysis has been needed.  
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In Norway WEEE management has a longer history and there is an increasing consumer awareness 

which leads to more environmentally sound behaviour and improves recovery efficiency (Ylä-Mella at 
al., 2014). 

Norway was the first European country to adopt pro-active legislation for the WEEE recycling from 

early 1998, which was the first regulation before the European Directive 2002/96/EC, called Scrapped 

Electrical and Electronic Products and promulgated by the Norwegian Ministry of Environment that 
followed the Pollution Control Act of 1981 (Róman et al., 2008). 

Another interesting comparison is with Poland, a member of the EU. In April 2015, the European 

Commission was referring Poland (and Slovenia) to the EU Court of Justice over their failure to enact 
EU legislation on WEEE recycling. The EU rules should have been enacted into national law by 14 

February 2014. 

The comparative analysis takes into consideration some general information (social-demographical 
data), authorities in charge with WEEE recycling, the legal framework, WEEE collection and recycling 

efficiency and some factors of influence (see Table 2). 

 

Table 2. Comparative analysis regarding WEEE recycling in Norway, Poland and Romania 
No. DESCRIPTORS NORWAY POLAND ROMANIA 

1 GENERAL 

INFORMATION 

Surface (sq.km) 

Population 

GDP/capita, PPP  

(USD) 

Urban population 

(%) 

Rural population 

(%) 
Average salary 

(euro/month) 

 

 

358178 sq.km 

5214000 inhabitants 

64020.45 USD (2014) 

 

80,2 % 

19,8 % 

4458 (Euro/month) 

 

 

312679 sq.km 

38483957 inhabitants 

23951.99 USD (2014) 

 

61 % 

39 % 

847 (Euro/month) 

 

 

238391 sq.km 

19511000 inhabitants 

6195.84 USD (2014) 

 

54 % 

46 % 

417 (Euro/month) 

2 AUTHORITIES IN 

CHARGE WITH 

WEEE 

RECYCLING  

Ministry of Environment 

The Norwegian Pollution 

Control Authority (SFT),  

Climate and Pollution 

agency 

Ministry of Environment 

Chief Inspector of 

Environmental Protection 

 

Ministry of 

Environment, Waters 

and Forests 

National Agency for 

Environment Protection 

(NAEP) 

3 LOCAL 

AUTHORITIES 

INVOLVEMENT 

IN WEEE 

COORDINATION 

Municipalities in 

partnership with registered 

WEEE collectors 

Municipalities in 

partnership with 

registered WEEE 

collectors 

Municipalities in 

partnership with 

registered WEEE 

collectors 

4 LEGAL 
FRAMEWORK 

Chapter 1 of the Waste 
regulation revised 

according EU Directive. 

 

Since the 11th of 
September, 2015 Poland 

has a new WEEE 

regulations compliant 

with the Recast WEEE 

Directive 2012/19/EU. It 

comes into effect from 

the 1st of January 2016. 

Emergency Ministerial 
Ordinance OUG 

5/April 2015  

5 YEAR IN WHICH 

WEEE 

DIRECTIVES 

WHERE PUT INTO 

PRACTICE 

1 July 2006 

(national WEEE legislation 

and operational recovery 

systems prior the EU 

legislation) 

1 July 2006 2006 

6 EEE REGISTER Compulsory for all 

economic entities that 
works as producers/traders 

of EEE 

Compulsory for all 

economic entities that 
works as 

producers/traders/collect

ors/ recyclers of EEE 

Compulsory for all 

economic entities that 
works as 

producers/traders of 

EEE 



JGAIESS – Vol:2 No:2 

© Copyright by Author(s)  Global Academic Institute 

6 

7 NUMBER OF 

ORGANISATIONS 

AUTHORISED  

FOR WEEE 

COLLECTION 

4 (El retur AS, RENAS AS, 

Environment AS, Ragn 

Sells Electronikkretur) 

2 of them are fully 

specialized, one on 

individual household 

customer (El retur A) and 
the other for industrial 

business customer 

(RENAS AS) 

9 Electrical and 

Electronic Equipment 

Recovery Joint Stock 

Companies (ElektroEko 

SA, Europejska 

Platforma Recyklingu 

S.A. Poland, AuraEko, 
CCR RELECTRA, 

ELECTRO-SYSTEM, 

DROP, TOM, IT 

RECOVERY, 

BIOSYSTEM 

Elektrorecykling S.A 

8 Collective 

organisations (Eco Tic, 

Ro-Rec, Eco-lamp, 

ENVIRON, CCR 

Logistics, EcoPoint, 

Eco Mold) specialized 

on 10 WEEE categories 
but not on target groups 

of customers 

(household and 

industrial business) 

8 NUMBER OF 

WEEE 

CATEGORIES  

14 10 10 

9 WEEE REGISTER 

and access to 

information 

Site on the Internet filled 

with data by the Approved 

Collectors 

Chief Inspector of 

Environmental Protection 

Have an EEE register that 
comprise the producers, 

importers, WEEE 

collectors (WEEE 

recovery joint stock 

companies), WEEE 

transporters, WEEE, 

recyclers 

There is an WEEE 

register of the NAEP 

for WEEE management  
but there is also a lack 

in transparency to 

obtain information 

updated about WEEE 

collecting/recycling 

quantities from the 

NGOs in charge with 

this activity 

10 FINANCING 

SYSTEM FOR 

WEEE 

RECYCLING 

A fee for WEEE recycling 

on product price included 

in the selling price of EEE; 

A fee for WEEE 

recycling on product 

price included in the 

selling price of EEE. 

Green stamp fee 

included in the selling 

price of product. 

11 WEEE collecting 
due to customers  

Free of charge Free of charge Free of charge 

12 WEEE COLLECTION & RECYCLING EFFICIENCY 

 Target according 

Directive 

2012/19/EU 

 

WEEE collected 

(2013) 

WEEE treated in 

member state 

(kg/capita, 2013) 

WEEE reuse 

(kg/capita, 2012) 
WEEE recovery 

(kg/capita, 2013) 

 

4 kg/capita/year  

 

 

 

20.656 kg/capita 

 

11.206 kg/capita 

 

0.161 kg/capita 

 
19.325 kg/capita 

 

4 kg/capita/year  

 

 

 

4.51 kg/capita 

 

4.214 kg/capita 

 

0.021 kg/capita 

 
3.435 kg/capita 

 

4 kg/capita/year 

 

 

 

1.4 kg/capita 

 

1.123 kg/capita (2012) 

 

0.0 kg/capita 

 
1.012 kg/capita (2012) 

13 FACTORS OF INFLUENCE 

 Organizational  

 

 

 

 

 

 

 

 

 

 
 

The existence of a good 

inter-institution 

cooperation.  

Real-time information 

furnished by the EEE 

Register, WEEE Register, 

Norway Statistics 

 

 

 

 
 

Some imperfections of 

the reporting system: 

not all entities obliged 

to register with the 

system fulfill their 

reporting obligations, 

and a certain proportion 

of reports is incomplete 

or filled out in an 

unreliable manner. 

Some missing in real time 

information between 

stakeholders concerning 

data collection about 

WEEE 

collecting/recycling. 

Lack of transparency in 

communicating data at a 

central level in a way to 

be verifiable. 
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WEEE recycling 

infrastructure  

 
 

 

 

 

 

 

 

 

 

 

 

Use of recycled 
materials 

 

 

 

 

 

 

 

 

Cultural/education 

 
 

 

 

 

 

 

 

 

 

Economic growth 

and poverty 
influence 

 

 

 

 

Existence of a good 

network for collecting 

recycling at local level, but 

the long distances 

from the collection 

points to the sorting 

and pre-treatment 

stations bring 

challenges to managing 

the WEEE recovery 

system effectively. 

 

 

 

 
Local industry absorbs a 

large part of recycled 

materials from WEEE 

recycling processes. 

 

 

 

 

 

 

Institutions/ companies/ 
charted WEEE collectors/ 

recyclers invest 5% of their 

income in eco-marketing 

and environmental 

education. 

 

 

 

 

 

Norway is a welfare state 
(see average salary) and it 

had a period of high growth 

(GDP rose by 18% from 

2000-2010). The influence 

of economic and financial 

crises was minor. 

Financial and penalties 

fees for non-respecting 

the WEEE legislation 

 

 

About 80% of the 

population is covered 
by a municipal waste 

collection service, 

Various municipal 

waste and industrial 

waste processing and 

disposal installations 

are operated in Poland.  

 

 

 

 

 
A strong industrial 

base. An important part 

of recycled materials is 

use in the country. 

Decline of raw material 

prices. 

 

 

 

 

Packaging recovery 
organizations are 

rquired to spend spend 

5% of their profit each 

year and batteries 

producers must spend a 

minimum of 0.1% of 

the turnover on 

improving public 

awareness.  

 
Economic growth has 

been strong and the 

economy did not shrink 
during the economic 

crises. 

A wide network of 

WEEE informal 

collection.  

 

 

 

The emergence of foreign 
investments contributes 

to the extension of WEEE 

recycling infrastructure 

(recycling plant, etc.). 

There is a grey market 

caused by inadequate 

monitoring and 

inspection, in which 

equipment collected is 

dismantled at sites other 

than treatment facilities. 

 
The secondary raw 

materials are sold both in 

Romania and abroad. A 

good part of WEEE 

collected by street scrap 

pickers is treated in poor 

conditions and the 

valuable materials are 

removing. 

 

Public awareness 
regarding the negative 

effects of WEEE is 

very low. The 
education campaign 

are realised especially 

in cities and affect the 
young population. 
 

 

After Bulgaria, Romania 

has the second highest 

percentage of people at 

risk of poverty or social 

exclusion. 

14 INFORMAL 

SECTOR 

CONTROL 

High control No control No control at all 

Sources: Baic et al. (2011), Eurostat (2016), OECD (2015), NIS (2014), 

http://www.tradingeconomics.com/ 

4. Conclusions 

Until 2013 Romania has still a low level of WEEE collection with 1-1.4 kg/capita/year (NAEP, 2016) 

in comparison with many countries from Europe, members or not of EU, despite the fact that it has 
implemented even from 2006 the Directives 2002/96/EC for WEEE recycling and Directive 

2002/95/EC for hazardous substances.  

http://www.tradingeconomics.com/
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Romania has also followed the European Directive 2012/19/EU by emitting the National Emergency 
Ministerial Ordinance OUG 5/2015 which stipulates all the information in order to develop the legal 

frame to support WEEE recycling activities. 

 

A National EEE Electronic Register which comprises all the producers/ importers of the EEE and the 
collective organizations with responsibilities regarding WEEE collection was realised after the first 

issue of a government decision regarding WEEE in 2005. 

Looking for the causes that make the difference in WEEE collection/recycling between Romania and 
other countries such as western European countries (such as Norway, Austria, Germany, Sweden, 

Finland) with more than 9-10 kg of WEEE collecting / recycling/ capita / year or eastern European 

countries (such as Poland, Hungary, Bulgaria) with more than 4 kg / capita / year we find the following: 

 

 Organizational aspects from top to bottom down in society that slow down the processes. 

In western developed countries, all the EEE shops/producers through specialized 

companies (joint stock companies as are in Norway, Austria and Poland) are taking back 

the WEEE from the individuals, industrial producers or importers. In Romania this activity 
is realised by collective organizations and it is at its beginning in what concerns an 

appropriate infrastructure in all regions of Romania. There are large disparities between the 

recycling infrastructure potential across Romania with many causes such as collection, 
selection, transportation, recycling and disposal.   

 Lack of transparency in what it concerns information about the WEEE collection and 

recycling from the stakeholders. 

 Poverty and low level of salaries in Romania in comparison to other states from Europe, as 

a source of feeding the informal sector which is in a state of weak or no control. 

 Low efficiency of public campaigns by local authorities for promoting WEEE recycling. 

Certain success stories involved the buy-back campaign for used EEE lead by some 

international and local producers/traders but their efficiency is limited due to the short 

periods that have been involved. These campaigns were not set up on a regular basis and 

there have been long periods of their absence. 

 Little efficiency in convincing people to get rid of used EEE, a possible cause being the 

level of poverty especially in rural areas of Romania and also the effects of the economic 

crises. 

 Eco-cultural differences between developed welfare states as such as Norway, Finland, 

Sweden, Germany, Austria and emerging countries from Eastern Europe. 

 The lack of a shared vision in the public administration and society and the political 

instability in Romania is a threat to the coherent and adequate development of an effective 

waste electrical and electronic equipment management system. 
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Facility of Open University via an Eye Tracking 

Method 
 

 

Duygu Mutlu-Bayraktar, Istanbul University, Turkey  

 

 
ABTRACT 

 
With the rapid spread of the internet, websites of universities become the main site that students can 

access for information and to perform student affairs tasks. In addition, usability level of designed 

environments affects the efficiency of students using such websites. In this study, the website usability 
of the Open Education Faculty of Anadolu University was investigated with research which formed a 

case study from qualitative research designs used. For this purpose, eight students were asked to perform 

five tasks on the website and their eye and mouse movements were recorded during that task via eye 

tracking device. As a result of data the analysis, we found that the task ‘obtaining information about 
open faculty’, shown with a button on the main page, was easily performed with less click numbers. In 

the tasks of finding out about course and document listings, the users needed more clicks to reach what 

they sought. When the fulfillment successes of the tasks by the users were examined, the tasks about 
accessing the library and listing books had low success rates. When the usability of the website was 

investigated, it was found that the efficiency was high but the efficacy was low. It is considered that the 

results and recommendations obtained from this study can provide a guide during designs of the 

university websites. 
 

Key Words: usability, open education, eye tracking  

 

1. INTRODUCTION 

 

Usability is one of the factors affecting student success in cases where educational processes 
are supported with internet and web technologies. Application problems based on the usability of 

website can affect both student success and can lead instructors to experience difficulties in the process 

of evaluation (Crowther, Keller & Waddoups, 2004). The difficulties with usability encountered by 

students may cause them to be dealing with things other than the main objectives of education. Thus, 
the assessments of all systems to be used for education or evaluation are highly important (Gülbahar, 

Kalelioğlu & Madran, 2008). Meanwhile, the degree of difficulty in comprehending the text found in a 

website should be appropriate to the user. Responding to requests of users visiting sites for information 
definitely results in longer, more productive visits to a the site.  

Most current institutions and organizations perform studies to provide more effective online 

environments to their users. Usability is one of the most important factors affecting choices of users. 
When students interact with Open University platforms, the issue of usability comes to the fore. Human-

computer interaction (HCI) focuses on usable design and development of technologies used in different 

environments. Usability can be assessed in terms of effectiveness, productivity, and satisfaction. 

Usability can be measured with the data obtained from the use of a system by target users. In this 
method, called, simply, the “usability test”, the required data is gathered following each step during the 

test application.  

Various interface evaluation tasks are performed in traditional usability tests, participants 
sometimes get lost, and researchers work to determine which interface features cause such moments of 

disorientation (Akcapinar, et al., 2012; Mutlu-Bayraktar & Bayram, 2015).  In addition to obtaining 

data about their experiences, researchers also want to know how much time participants spent and what 

they focused on within the site (Nielsen & Pernice, 2009; Mutlu-Bayraktar & Bayram, 2013).  
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It was observed that the data obtained from an eye movement tracking method was more useful 

than the data collected from a normal survey. Well different tracking via the thinking aloud method, 
recording eye movements of participants may allow us to answer many questions about usability during 

fulfilling any task that requires human-computer interaction (Karn, Ellis & Julliano, 1999).   

In usability studies, Goldberg and Kotval (1999) suggest that tracking eye movements provides 

important information about detecting the strategies of users. In the design of a website interface, eye 
tracking data can provide information about where people pay attention, which information they ignore, 

and what most disrupts achieving their goals (Russel, 2005). According to the result of the study carried 

out by Josephson and Holmes (2002), when the participants were asked to visit three different websites, 
it was found that some participants followed a particular visual path according to their habits. 

In this study, the website usability of Open Education Faculty of Anadolu University was 

assessed via an eye-tracking method. The usability test was carried out in the Human-Computer 
Interaction Laboratory of Istanbul University. Certain tasks were given to the users which they were 

asked to perform them. As a result of the obtained findings, the usability, efficiency, satisfaction, and 

efficacy of the system were assessed.  

 

2. METHOD 

 

2.1. Overview 
The study model was designated as a case study. The case study method is used to longitudinally 

investigate a case or an event in detail rather than to investigate a limited number of variables. Case 

studies are studies that look at what happens in real environments, collect data systematically, and then 
analyze and present results (Davey, 1991). In the present study, five tasks were given to the participants 

for the website “https://www.anadolu.edu.tr/acikogretim”. While they were performing these tasks, 

their eye movements were recorded. Interviews were carried out with a semi-structured interview 

method after participants completed the tasks.  
The study was conducted at the Human-Computer Interaction Lab at Istanbul University. The 

participants met in the Human-Computer Interaction Lab by appointment time. The experiment was 

previously recorded as screen recording with the “SMI Experiment” program at the test computer to 
which an eye tracking device was connected. This process was performed only once with each 

participant during the research of this investigation. Participants were told that their heads should not 

move much during the test. The experiment was started by making eye calibrations. Each point in the 

calibration screen appeared one by one and the user was asked to look at white space within certain 
points on the screen. When the point was focused on for 2 seconds, the program automatically passed 

to the next point. Calibration parameters were developed with x and y values and the calibration process 

was repeated if necessary. In addition to the SMI Experiment program, the record of  the “Noldus 
Observer 9.0” program found in the observer computer provided video, audio, mouse, keyboard, and 

screen recordings simultaneously. Eye calibration was tracked and the eye movements, the time spent, 

and whether the participants performed the tasks were recorded. Then an audio recording was made 
when asking the semi-structured interview questions to the participants after their session on the 

computer. 

             

Their tasks were: 
1. For Turkey, find the page where the finance department courses of the school of economics are 

listed     

2. Find the page where the system of open education faculty is mentioned 
3. Find the page mentioning how a new registration application is made 

4. Find the list of changed books for 2014-2015 spring semester 

5. Find the home page of the library 
 

2.2.  Participants 

 

Participants were selected according to convenience methods from among Istanbul University 
students. The participants consisted of eight volunteer university students from the departments where 

https://www.anadolu.edu.tr/acikogretim
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the researcher had access. The average age was 20.8, and the information about their departments is 

listed in Table 1.  

 

Table 1. Properties of Participants 

Users Department Age Sex 

User 1 Science Education 19 Man 

User 2 Math Education 20 Woman 

User 3 Science Education 19 Man 

User 4 Science Education 20 Man 

User 5 Psychology 22 Woman 

User 6 Psychology 20 Man 

User 7 Computer Education 23 Man 

User 8 Computer Education 24 Woman 

 

2.3. Experiment Laboratory - Human Computer Interaction Laboratory 

The study was carried out in Human-Computer Interaction Lab of the Open and 

Distance Education Faculty at Istanbul University. There are images taken from the lab below 

(See Figure 1).   

 
   Figure 1. Human Computer Interaction Laboratory 

2.3.1. Eye-tracking Device 

The eye-tracking device provides information about where, what, how long, and how many 

times the participant looks at the screen and records eye movements during the time that the user 

performs the test. The device is also connected to the observer computer that records screen image of 
the user (See Figure 2).  
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     Figure 2. Eye-tracking device 

 

2.3.2. Observer Computer 

The experiment was prepared and the experimental processes were carried out in the human-

computer interaction lab, and the responses were tracked using a researcher machine (See Figure 3). 

 
Figure 3. Observer computer 

 

 

2.3.3. Software 
iView X software provided the connection between the eye tracking device and the observer 

computer. Experiment Center software enabled the eye tracking test, managing and controlling the test. 

The experiments created with Experiment Center software is connected to the user’s computer via 
iViewX software. In Experiment Center software, calibration settings are established and when the user 

starts the experiment via entering the website to be analyzed it is automatically activated. Then, 

recording is performed with BeGaze software. BeGaze is the software that keeps the records for 

evaluation of stored data. 

2.4.  Data Collection 

The data was obtained with eye tracking and semi-structured interview methods. First, eye 

calibration was performed for the participants. Then, they were asked to carry out the tasks assigned by 
the researchers and their path, the time spent and whether the tasks were performed were recorded. 

2.5.  Data Analysis 

The recordings showing eye and mouse movements recorded with the experiment program were 
analyzed with the Be Gaze program. In the analyses, fixation numbers, Gridded Area of Interest, 

sequence, heat map, and scan path values were obtained. The interview records were analyzed by the 

researcher. 

 

3. FINDINGS 

The analyses performed in the light of data obtained via the eye-tracking device from 

participants are presented in this section. It seems that participants make the most clicks at the first and 
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fourth tasks among the completed tasks (See Table 3). This result shows parallelism with the time to 

complete task (See Table 4).   
Table 2: Completed tasks in Website 

              Tasks 

Users 

Task 1  Task 2 Task 3 Task 4 Task 5  Total  

User 1 + + + - - 3 

User 2 + + - + - 3 

User 3 + + - + - 3 

User 4 + + + + + 4 

User 5 - + + + - 4 

User 6 + + + + - 4 

User 7 + + - + - 3 

User 8 + + + + - 4 

Total 7 8 5 7 1 
28 

 
Table 3: Steps of participants to complete tasks in Website (Click numbers) 

              Tasks 

Users 

Task 1  Task 2 Task 3 Task 4 Task 5  

User 1 4 2 3 0 0 

User 2 5 2 0 4 0 

User 3 4 2 0 4 0 

User 4 8 3 2 7 10 

User 5 0 2 2 5 0 

User 6 3 2 0 4 0 

User 7 3 2 8 5 0 

User 8 4 3 4 5 0 

Mean 3.87 2.25 2 3.62 1.25 
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Table 4: The time that participants took to complete the tasks in the website (sec) 

              Tasks 

Users 

Task 1 

 

Task 2 

 

Task 3 

 

Task 4 

 

Task 5 

 
Total 

User 1 41 10 25 0 0 76 

User 2 30 17 0 40 0 87 

User 3 18 8 0 33 0 59 

User 4 15 23 42 42 36 158 

User 5 0 33 36 37 0 106 

User 6 31 27 0 45 0 103 

User 7 38 29 64 62 0 193 

User 8 45 40 20 40 0 145 

Mean 31.14 22.12 40.2 42.71 36 
115.75 

 

First Task: For Turkey, find the site where the finance department courses of the School of Economics 
are listed. 

Usability: Average time of the first task completed was 31.14 seconds (See Table 4). 

Effectiveness: Only one of 10 participants could not complete the task (See Table 2). 
Productiveness: It was completed in an average time of 31.14 seconds by the other participants. The 

fastest participant completed the task in 15 seconds while the slowest participant completed in 45 

seconds (See Table 4). When we look at it as the task that the users performed with the maximum 
number of clicks, it can be said that the task has low productiveness (See Table 3). 

 

 
Figure 4. The Heat Map of First Task 

When the heat map about the task was investigated, it seems that students were distracted and the most 

focus is on Turkish programs and faculties. After clicking the faculties button, it is observed on which 

the button of the school of economics vision is focused (See Figure 4).  
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Figure 5. The Heat Map of Finance Department Courses Page 

 

It is seen that although the most focus is on the management button of the Faculty of Economics screen, 

the buttons for departments are clicked (See Figure 5). 
 

Second Task: Find the site where the system of the open education faculty is mentioned 

Usability: Average time of the second task completed was 22.12 seconds (See Table 4). 

Effectiveness: All 10 participants completed the task (See Table 2). 
Productiveness: It was completed in an average time of 22.12 seconds. The fastest participant 

completed the task in 8 seconds while the slowest participant completed it in 40 seconds (See Table 4). 

 

 
Figure 6. Heat Map of Second Task 

To access the page where Open Education Faculty System is explained, the top and side menus are 
focused on. The participants most often reached the task via clicking the top menu (See Figure 6).   

 

Third Task: Find the site mentioning how a new registration application is made 

Usability: Average time of the second task completed was 40.2 seconds (See Table 4). 
Effectiveness: 3 of 10 participants could not complete the task. (See Table 1).  

Productiveness: It was completed in an average time of 40.2 seconds by all participants. The fastest 

participant completed the task in 20 seconds while the slowest participant completed in 64 seconds (See 
Table 4). The task was completed at average 2 steps (See Table 2). 
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Figure 7. Heat Map of Third Task 

The students focused on the button at the top of the menu for this task. It is observed that the buttons of 

West Europe Program and Bulgaria, Kosovo, Macedonia Programs under the button of Overseas 

Programs are focused on. This task can be also completed in other ways. The button at the left of the 
menu and the button in the page were used by an equal number of users. 

 

Fourth Task: Find the list of changed books for 2014-2015 spring semester 

Usability: Average time of the fourth task completed was 42.71 seconds (See Table 4).   
Effectiveness: Only one of 10 participants could not complete the task (See Table 2). 

Productiveness: It was completed in an average time of 42.71 seconds by all participants. The fastest 

participant completed the task in 33 seconds while the slowest participant completed in 62 seconds (See 
Table 4). It is the task found in the longest time with the least clicks (See Table 3). 

 

 
Figure 8. Heat Map of Fourth Task 

 

Fifth Task: Find the site of the library 

Usability: Average time of the fourth task completed is 36 seconds (See Table 4).    
Effectiveness: Only one of 10 participants could complete the task (See Table 2). 

Productiveness: The participant completed the task in 36 seconds (See Table 3). It’s the most complex 

task. 
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4. Conclusion 
 

In Open Education Faculty where students take distance education and they perform processes via the 

website, the usability of the site is highly important. When the usability results of Open Education 

Faculty of Anadolu University were evaluated, it was found that the efficiency was high but the efficacy 
was low. It is considered that the results and recommendations obtained from this study can provide a 

guide during designs of the university websites. 

 
It seems that the tasks completed with the buttons generally found on the main site are carried 

out faster. In the tasks about listing courses and documents, the users needed more clicks to reach what 

they sought. When the fulfillment successes of the tasks by the users were examined, the tasks about 
accessing the library and listing books had low success rate.  

 

Navigation facilitators can be used for such sites. These tools embedded into websites and helping 

visitors to reach information they are seeking as soon as possible provide positive contributions to the 
usability.     
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Abstract 
 

This research studied the historical and cultural route of the Haribhunjaya World Heritage site 

to determine the significance of context in order to enhance historical and cultural heritage management 

for Thai tourism. This historical route was the significant component in the power struggle for 
controlling the situation. The researchers conducted qualitative applied research by means of 

interpretive social science, rooted in an empathetic understanding of the specific historical settings. It 

was significant for sociological causal explanations and the primary object of an interpretive 
sociological examination.  

The research findings suggested the historical and cultural route of the Haribhunjaya World 

Heritage site, a period of prosperity, was a result of Queen Chammadhevi, the inaugural governor who 
dedicated herself, her abilities, and her perseverance to perform her royal duties at large and to take 

advantage for the sustainable prosperity to the people of the Haribhunjaya Kingdom. This historical 

route played a major role in influencing tourist attraction. The approach of historical and cultural 

heritage sustainable management emphasizes an opportunity for creation of public and private sector 
participation, to maintain a balance between historical and cultural heritage management and historical 

and cultural routes management. Thus, tourist attractions can be retained and grown into economic 

growth resources.    
 

Keywords: historical and cultural community, historical and cultural heritage, historical and cultural 

route, Thai tourism. 

 

Introduction   
 

 The historical distinction of the site was supported by the autobiography of the first 
sophisticated female supreme commander who was installed to rule the Kingdom. Although the 

kingdom was known as the Haribhunjaya World Heritage site, to be included on the World Heritage 

List, sites must be of outstanding universal value and meet at least one out of ten selection criteria 
selected on the basis of six cultural and four natural criteria as follows: 

 

(1) represent a masterpiece of human creative genius; 

(2) exhibit an important interchange of human values, over a span of time or within a cultural 
area of the world, on developments in architecture or technology, monumental arts, town-planning or 

landscape design; 

(3) bear a unique or at least exceptional testimony to a cultural tradition or to a civilization 
which is living or which has disappeared; 

(4) bean outstanding example of a type of building, architectural, or technological ensemble or 

landscape which illustrates (a) significant stage(s) in human history; 
(5) bean outstanding example of a traditional human settlement, land-use, or sea-use which is 

representative of a culture (or cultures), or human interaction with the environment especially when it 

has become vulnerable under the impact of irreversible change; 

(6) be directly or tangibly associated with events or living traditions, with ideas, with beliefs, or 
with artistic and literary works of outstanding universal significance. (The Committee considers that 

this criterion should preferably be used in conjunction with other criteria); 

(7) contain superlative natural phenomena or areas of exceptional natural beauty and aesthetic 
importance; 
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(8) have outstanding examples representing major stages of earth's history, including the record 

of life, significant on-going geological processes in the development of landforms, or significant 
geomorphic or physiographic features; 

(9) have outstanding examples representing significant on-going ecological and biological 

processes in the evolution and development of terrestrial, fresh water, coastal and marine ecosystems 

and communities of plants and animals; and 
(10) contain the most important and significant natural habitats for in-situ conservation of 

biological diversity, including those containing threatened species of outstanding universal value from 

the point of view of science or conservation. 
(UNESCO, 2015) 

There are still more uncovered key interests that brought about the World Heritage site; that it, 

the so called “historical and cultural route”. The incomparable Queen Chammadhevi, her own 
inimitable capabilities in art of war and also her genius in administration pioneered and created a cutting 

edge system of governance.(Phra Phutthaphukam & Phra Phutthayan, 1939). Also of interest, the 

historical and cultural route from Lavo Kingdom to Haribhunjaya Kingdom, both before and while 

Queen Chammadhevi was invited to rein Haribhunjaya Kingdom, had been marked and considered 
worthy of her capabilities.  

Campaigning for tourism needs to provide a variety of activities and historical bodies of 

knowledge to become the government’s main selling point. Empirically, historical resources data were 
not clear for the tourists whom expected to be the transmitters of Thai culture, unfortunately, missed 

the perfect opportunities for historical and cultural insightful. The historical learning routes as 

community cultural heritage were already composed of historical, cultural, and social capital but lacked 
integrated management with each other. 

 Even though tourism has become one of the world biggest economic and social activities, 

tourist attractions of historical and cultural heritage and the lifestyles of traditional communities 

throughout the world are increasingly becoming the focus of visits by more than just those people who 
are classified as “cultural tourists”. The great challenge for both the conservation and the tourism sectors 

is to harness this extensive energy for the conservation of the heritage resources that form the core 

experiences of so much travel activity.  
 Researchers realized the importance and potential of the situations then conducted social 

process studies whereby knowledge was co-constructed and suggested such learning is situated in a 

specific context within a particular social and physical environment. This study focused on awareness 

of the significance, revival, and maintenance of historical and cultural heritage sustainable management. 
This paper aims to strengthen the social relationship in terms of the community’s common heritage in 

which valuable public awareness of historical and cultural heritage management should be sustained. 

This long memory was not only a turnaround in the symbolic reputation of the region but also led to 
economic growth as the enhanced importance of historical routes became more generally known. 

 

Material and Methods 
 This paper was initially designed as qualitative applied research by mean of interpretive social 

science which was rooted in an empathetic understanding of the specific historical settings, as it was 

significant for a sociological causal explanation and was a primary object of an interpretive sociology. 

Triangulation data analysis and descriptive analysis were included in order to transform raw data into 
an understandable form.  

This research began with narrowing down the topic into a specific research question which 

finally became: “Concrete management of historical and cultural heritage will bring about sustainable 
public interest management as a result of community learning resources and bravery of the ancestors” 

and continued to the step of reviewing literature along with designing the study to then gather data from 

historic provincial cultural communities. Document research, participant-observer methods, focus 
groups, in-depth interviewing, and questionnaires were given to the participants whom were asked 

about their needs and willingness to see sustainable historical and cultural heritage project flourish. 

Triangulation data analysis and descriptive analysis were included in order to transform raw data into 

an understandable form. Literature reviews also led to conceptual frameworks for building people’s 
interest in historical and cultural heritage management. 
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Results 
 This paper was designed as qualitative applied research by mean of interpretive social science 
rooted in an empathetic understanding of the specific historical settings, as it was significant for 

sociological causal explanation and a primary object of an interpretive sociology.  The findings and 

results are: 

1. historical and cultural routes conformed each to the other with the chronology of events 
concerned with Queen Chammadhevi’s strategy. It was begun by: 

1) the brave supreme commander, in the “Battle of Kosamphi” as a bravery female fighter , 

followed by  
2) The battle against Lord Vilanka of Ramink’s 3000 to 8000 men, (Phra Phutthaphukam & 

Phra Phutthayan, op. cit.) then  

2. the approach of historical and cultural heritage sustainable management demonstrated 
convincingly that: 

1) local history established and sustained love and a relationship; 

2) physical improvement of environmental alongside historical routes communities. 
3) People participation in conservation area of historical routes determined symbolic of 

sustainability of communities, and 

4) promotion of historical and cultural activities increased sustainable popularity of tourist 
attractions along historical routes.         

 

Conclusions 

 In the cultural research dimension, researchers points of view have to focus on problem 
resolution simultaneously, especially current historical data corrections to be in conformity with proper 

past evidence. Preceding social problems occurred upon a disharmony of ideas - materialism that 

believes in money possession and physical comfort are more important than spiritual values - 
obliterating the facts of the Thai lifestyle. These reflected related social problems which were regarded 

as very important issues and the government should give them precedence over the historical and 

cultural perspectives - and keep in mind “no history no nation”- so as to be properly conserved and 
revived. 

 Apart from conservation issues, proper management as a research suggestion brings about 

emergence of a more perfect historical routes tourism data base congruent with cultural heritage 

ecotourism development policy. The research suggestion in the form of historical routes roadmaps, will 
lead to a major source of income of tourist entrepreneurs, tourist guides, and the tourist industry as a 

whole. The distribution activities and develop knowledge of the historical routes tourism data base is 

an important engagement with the people and public and private sectors concerned to foster, facilitate, 
and publicize traveling to tourist attractions. Thus, historical and cultural conservative management 

correspond exactly to John Swarbrooke (1999) who wrote, “Sustainable tourism is not just about 

protecting the environment; it is also concerned with long-term economic viability and social justice.” 

This conceptual framework focused on proper management planning to avoid either cultural change 
problems or community lifestyle disruptions including political, economic, and social effects. Cultural 

tourism, however, should look at cultural heritage or tourist attractions not only as goods and services 

which bring benefit the country but also the country or world heritage, and being worthy of sustainable 
conservation. 

 Results of the present investigation see community historical and cultural sustainable 

management in terms of love and relationship enhancement in a community using local history as a 
linking mechanism. Physical environment protection along historical routes and enhancement of 

resident participation in historical routes conservation enhances community identity, and an obvious 

goal is for it to be sustainably maintained. These three elements were relevant in terms of spiritual 

management and holistic thinking under the conditions of the historical and cultural heritage area in a 
dynamic world. The way of achieving sustainable survival of historical and cultural heritage is that of 

essentially spiritual building to educate people to be insightful with respect to culture, and to offer 

participation in community activities, as in E.Z. Ximba’s (2009) study. Any development or promotion 
of a product, be it in cultural tourism development or heritage, needs to be well planned and executed 

on the basis of existing policies so as to effectively benefit the broader local community. 
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With respect to the promotion of historical and cultural activities in order to develop historical 

route tourist attractions and sustainable communities, the models of management emerged according to 
categories in the diverse activities. In the strategic planning for communities’ historical and cultural 

tourist management through the Department of Local Administration proposal, tourist attraction 

development followed four key principles: (UNESCO, 2007): 

1. Accelerate development and restoration of cultural properties and heritage for new forms of 
tourism and community benefits by promotion of private sector participative roles to 

conserve the tourist attractions and sustainable lifestyle. 

2. Increase variety of cultural tourism into different forms: heritage site, art, city culture, rural 
culture, and creative and local wisdom. 

3. Facilities, safety planning, and health and welfare for tourists. 

4. Relationship and cooperation enhancement between local sectors and community members. 
  

Suggestions 

 To create tourist activities, tourist service quality development, and publicize variety of local 

tourism.    
  

 Cultural tourism itself had the distinction of being attractive for tourists who need to study the 

significant historical and cultural regions which can keep them informed of human and social 
development via historical and cultural channels. This information was consequent upon culture, body 

of knowledge, and social values, it can reflect and depict the livelihood of each generation. Besides the 

tourist attractions, the festival, the celebration including local products, in the historical routes regions 
can be regarded as parts of culturally worthy tourism. Recognition of consequences as it will be 

worrying is the results of tourism lead to decadence of tourist attractions and affect cultural values. In 

other words, tourism is understood to raise issues of proper management for equilibrium between 

conservation and development of historical and cultural heritage tourism. The sectors concerned should 
aware and give precedence over both issues. 

 For practical purposes, supportive action for youth activities about studying historical and 

cultural heritage routes in communities concerned to encourage and building pride of the local heritage 
and appreciate historical and cultural tourist attraction values as generational inheritance.       

For policy making purposes: 

1) Government should give precedence over resource management of existing historical and 

cultural heritage simultaneously and equally between conservation and tourism sustainable 
development promotion. 

2) Government should promote area management as historical learning sources in terms of 

linking networks in order to enhance the potential of local people to sustain community power. 
3) Government should focus on people participative approaches to be developmental strategies 

by cooperation of all sectors concerned on planning, management, development, environmental impact 

assessment, for potential enhancement on historical and cultural heritage tourism attractions, and 
sustainable development.     
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