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Abstract—The rapid expansion of IEEE 802.11 technology 

usage in recent several years, brings up the important issue about 

its security. The growing number of Wi-Fi technology users and 

the growing number of wireless access points deployed widely 

open the security hole in computer networks in general. This 

research started in 2012 in order to make the assessment of 

wireless network security in Serbia. So far, in Republic of Serbia, 

the occasional wireless security assessments were performed, but, 

there is no continuous work on this problem. In order to improve 

situation with security issues, the idea has evolved from simple 

security assessment research to effort to integrate this research 

and its results within University course of Data and Network 

Security, on Technical faculty ―Mihajlo Pupin‖ Zrenjanin. The 

department of Information Technology has in the accredited 

master curricula optional course called Data and Network 

Security. In this paper will be presented the methodology of this 

research, used tools, research results and analyses, method of 

introducing the students to this research as well as an approach 

in using the research and its results in order to create laboratory 

exercise which can help in raising the level of wireless security 

awareness.        

Keywords—IEEE 802.11 security, wardriving, wardriving 

software, wireless security course, engineering education 

I.  INTRODUCTION  

This paper deals with the raising problem of wireless 
security holes which are caused by the rapid and almost 
unpredictable expansion of wireless access points usage in past 
several years. This wide usage comes from the number of 
reasons. The cost and availability of wireless access point / 
routers significantly decreases in past few years. On the other 
hand, need for bandwidth increases rapidly making the Wi-Fi 
connectivity a perfect solution for the home and office usage. 
The growing number of Internet providers gives to their 
customers free of charge wireless access points in order 
improve their offer on the market. With the larger number of 
wireless routers/access points the larger number of uneducated 
users get in touch with the equipment. They are not trained, 
neither instructed how to protect or check wireless security 
settings. 

Low security can be a problem for individual home users, 

but certainly more biggerproblem is with public institutions or 
companies. Considering all this, it is very important to monitor 
and analyze wireless security situation in Serbia in order to see 
if there is an improvement or drawbacks over the time. This 
research starts in 2012. Before that, there was occasionally 
some individual tries to make analyses in the limited region [1, 
2, 16, 15]. The similar researches are made in the world [3, 4, 
5, 6]. This research was first planned just to make analyses of 
the wireless security situation in Serbia and to compare this 
situation with the world stats. The results show that Serbia in 
that time was far beyond the world standards and slightly 
above average comparing to the neighboring countries. The 
similar researches are repeated in 2013 and in 2014. 

During new researches the whole idea of the research is 
changed. The new motivation point is not only to analyze and 
constantly monitor situation during stated years, but also to 
implement this research in the course of the Master studies 
called Data and Network Security. In this paper are presented 
wireless security types in brief, the methodology and tools used 
for wireless security data acquisition, the tool for acquired data 
analyses, the model of student engagement in the data 
acquisition and analyses and draft of possible integration of 
wireless security topics in Data and Network security course.  

II. WIRELESS SECURITY DATA ACQUISITION 

A. The Wireless Security Types 

Wireless security types can be in general categorized in 
following four types [7, 8]: Open (without encryption), WEP 
(Wired Equivalent Privacy), WPA (Wi-Fi Protected Access) 
and WPA2 (Wi-Fi Protected Access II). WPA and WPA2 
types can be divided in two subcategories, e.g.: WPA-Personal 
and WPA-Enterprises and WPA2-Personal and WPA2-
Enterprises. Also, this categorization should be expanded with 
Mixed mode network for networks supporting both 
WPA/WPA2 access. This category will be shown in this 
research, as a significant percentage of scanned networks. 

WEP (Wired Equivalent Privacy) was one of the first 
security solutions for WLANs that employed encryption and it 
uses a static 64-bit key, where the key is 40 bits long, and a 24-
bit initialization vector (IV) is used. Because WEP uses RC4 as 
an encryption algorithm and the IV is sent in clear-text, WEP 
can easily be broken in minutes on laptops and computers 
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produced today even when the key was extended to 104 bits 
[7]. 

802.1x Extensible Authentication Protocol (EAP)is a 
layer 2 process that allows a wireless client to authenticate to 
the network. EAP has two varieties; one for wireless and one 
for LAN connections. Authentication to the network is made 
with EAP, 802.1x, and Remote Authentication Dial In User 
Service (RADIUS). EAP defines a standard way of 
encapsulating authentication information, such as a username 
and password or a digital certificate that the AP can use to 
authenticate the user. [7]  

WPA (Wi-Fi Protected Access) was designed to provide 
better protection than WEP until the 802.11i standard would be 
ratified. Authentication is handled by 802.1x and TKIP 
(Temporal Key Integrity Protocol). WPA-Personal mode was 
designed for home usage and use PSK (pre-shared key) for 
authentication. With this mode, no authentication server is 
necessary. WPA-Enterprise mode is made for companies and 
in this mode authentication server will authenticate clients 
using 802.1x with EAP authentication and WEP/TKIP for 
encryption. [7] 

WPA2 is the IEEE 802.11i implementation from the Wi-Fi 
Alliance. WPA2 uses much more secure Advanced Encryption 
Standard (AES)–counter mode CBC-MAC Protocol (CCMP) 
algorithm. AES is used for encryption with a 128-bit key. AES-
CCMP incorporates two cryptographic techniques—counter 
mode and CBC-MAC—and adapts them to wireless frames to 
provide a robust security protocol between the client and AP. 
The main difference between WPA and WPA2 is the use of 
AES for encryption in WPA2 over WEP/RC4 encryption for 
WPA. WPA2-Personal uses PSK authentication and AES-
CCMP encryption and WPA2-Enterprise uses 802.1x with 
EAP authentication and AES encryption [7].  

WPA was designed to be used with TKIP and WPA2 were 
designed to use stronger AES-based. In order to provide 
compatibility, some devices on the market allow WPA with 
AES and WPA2 with TKIP. AES is optional in WPA. In 
WPA2 both AES is mandatory and TKIP is optional. TKIP is 
not directly comparable to AES. TKIP is an integrity check, 
AES is an encryption algorithm. In the context of wireless 
security this actually means TKIP vs. ―AES-based CCMP‖ (not 
just AES). TKIP is a lower end encryption protocol (WEP2) 
and AES is a higher end (WPA2/802.11i) encryption protocol. 
In this research, a majority of APs (Access Points) are 
characterized as Mixed Mode devices or networks. Mixed 
mode allows device to try WPA2 first, and if that fails fall-back 
to WPA [14]. Meaning that this network can be categorized no 
strictly as WPA2. 

WPS (Wi-Fi Protected Setup) is wireless security 
standard designed to allow user to easy secure settings of their 
network. WPS buy itself has some security problems [15] that 
may compromise user‘s network.  Tools for wireless security 
data acquisition mark WPS enabled network with [WPS]. 

Tools for wireless security data acquisition are known as a 
wardriving tools. The term wardriving presents the modified 
term from the movie War Games (1984), where the method of 
randomly dialing phone numbers in order to established dial-in 

connections with the computer systems is called war-dialing. 
Wardriving [9, 10] generally stands for a process of driving car 
and scanning network. Instead of cars the scanning can be 
made in any other vehicle. The similar terms exist for different 
ways of transportation / moving like: warwalking, warcycling, 
etc. In general, wardriving is the term use to unify all other 
terms.  

The wardriving is not illegal activity in the case when the 
passive scanning is used, without attempts to connect to weakly 
protected network by bypassing its security system. The 
network scanning and data acquisition in this paper are made 
without breaking the law of Republic of Serbia [11]. 

Wardriving software is used to scan network in order to 
detect security types they used. The variety of tools exist for 
PCs and variety of operating systems (InSSIDer, Kismet, 
Vistumbler) and what is more important for smart phones and 
handheld devices e.g. for Android operating system (Wigle, 
War-drive, G-Mon, etc.). 

The extensive and detailed analyses of wardriving tools are 
made in [12, 13] and here will be avoided. The tools for 
Android smart phones are used for this research. It shows to be 
more effective and easier than using laptop or notebook with 
external wireless adapter, antennas and GPS devices for 
locating the networks. 

B. Data acquisition process 

Data acquisition process was conducted by authors and the 
students taking the Data and Network Security course. The 
students have the task to scan and log data about network 
security. They primarily used Wigle application, but can also 
download and install any other application they want. After the 
scanning, students had to study the scanning results and to 
research about security types. At the end, they had to write a 
short essay about their findings and experience as well as to 
provide scan logs. Their logs were cumulated into unified 
database with other logs.  

It was said before, those students are instructed to use 
Wigle mandatory, and to chose other scanning tool if they 
want. In the case they used more than one tools, they also 
wrote their opinion about quality of compared tools. 

C. Tool for acquired data analyses 

To analyze and summarize acquisition data, the application 
was developed in C#. This application will not be presented in 
details here. In short, it allows CSV (Comma Separated 
Value)and KML (Keyhole Markup Language) file import and 
parsing. KML files are XML like files designed for expressing 
geographic annotation and to be used with Google Earth. 
Since, this software is formerly used to parse InSSIDer data, it 
also supports import and parsing of GPX (GPS Exchange 
Format) files, but it is not relevant for this research. 

Besides importing and parsing the files, this application has 
option for creating reports. The statistical data presented in this 
paper is made by the developed software application. The 
statistical reports include generalized security stats (Table II), 
individual security types (Table III), detailed security stats by 
place, SSID stats, Manufacturer stats and Channel stats. 
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One of the features of the application is geo-location of 
scanned areas. Because one of the goals of this research is to 
make statistical analytics by the cities and regions in Serbia, it 
is important together with making the classical analytics 
connected to the common data about wireless networks to 
determine where the scanned network is located. In order not to 
make this process to complicated, the database of location 
coordinates in Serbia is presented in Table I.  

TABLE I. COOORDINATES FOR GEO-LOCATION OF NETWORKS 

Region/City Longitude  Latitude Radius Priority 

Beograd 20.46667 44.81667 10 1 

Beograd 20.30272 44.80348 5 1 

Cacak 20.35009 43.88948 2 1 

Kikinda 20.46539 45.82891 3 1 

Kragujevac 20.91277 44.00958 4 1 

Kraljevo 20.6903 43.72304 2 1 

Krusevac 21.33032 43.57912 2 1 

Leskovac 21.94151 42.99714 3 1 

Nis 21.90851 43.31808 5 1 

Novi Pazar 20.51692 43.1392 3 1 

Novi Sad 19.82366 45.25409 5 1 

Pancevo 20.65937 44.86439 5 2 

Petrovaradin 19.88253 45.246 2 2 

Pirot 22.59155 43.15497 2 1 

Pozarevac 21.18638 44.61655 3 1 

Sabac 19.69288 44.75154 3 1 

Smederevo 20.93207 44.65498 3 1 

Sombor 19.10778 45.76973 3 1 

Subotica 19.66762 46.10324 5 1 

Uzice 19.84319 43.85753 2 1 

Valjevo 19.88623 44.27347 2 1 

Vranje 21.90041 42.54857 3 1 

Vrsac 21.29753 45.11546 2 1 

Zrenjanin 20.4034 45.36683 5 1 

This database is used as follows: each scanned network has 
GPS coordinates of the location from the place where the 
network is scanned; the city, town or region of interest in 
Serbia is entered in the database with the central coordinates of 
the place, with the radius in km big enough to cover whole area 
of the region and in the case of town area with nearby villages 
and suburban areas. In the case when a city or a town cannot be 
fitted in the circle a larger number of circles are used, as in the 
case of Belgrade. 

 

Fig. 1. Overlapping cyclic regions of Novi Sad and Petrovaradin. 

In the case of Novi Sad (larger circle) and Petrovaradin 
(smaller circle) on Fig. 1, where the configuration of the city 
area makes the overlapping circles, the priority value is added. 

So, in the case of overlapping circular regions the region with 
the greater priority number is used for location of the scanned 
network. In this case, Petrovaradin area is partly inside Novi 
Side circular region, so Petrovaradin has priority value 2 and 
Novi Sad has priority value 1. Circle of Petrovaradin does not 
overlap with the territory of Novi Sad. 

In the case if the more precise localization is wanted, the 
additional smaller circles can be entered in the database. For 
the accuracy of the research no higher precision in the sense of 
area coverage is needed. Also, all larger cities or towns where 
the scanning is made together with the larger cities of Serbia 
according to the number of inhabitants where so far the 
research is not performed are inserted in the database. If some 
GPS coordinates of scanned network are not within the one of 
the specified region, the location is classified as rural region.      

III. RESEARCH RESULTS  

The results are collected from 5
th

 August 2013 to 28
th
 

September 2014. Total of 29250 networks were scanned during 

this period. The general summarized results are shown in Table 

II. The majority of networks are mixed mode (40.79%), with 

the large number of open networks (16.99%) and unacceptably 

high percentage of WEP networks (4.88%) which are obsolete 

for a long time. The high percentage of Open networks could 

not be used as too bad security parameter, because a lot of open 

networks are networks from bars, restaurants, open city 

networks etc. The same results are presented graphically OM 

Fig. 2.  

 
Fig. 2. Percentage of security types. 

Further, the total number of networks allowing only CCMP 
is 6934, making 23.71% of total scanned networks. These 
networks can be considered as highly protected networks. In 
this group are categorized the networks which has support only 
for CCMP, not for TKIP. In the same table, the number of APs 
with enabled WPS is 10299 or 35.21%. Considering the 
vulnerability issues of WPS, this percentage is too high. 

The last results presented in the Table II are ratio between 
infrastructure networks marked with [ESS] (Extended Service 
Set) or wireless network connected to wired networks and 
solely wireless – ad-hoc networks marked with [IBSS]. 

Open: 16.99%

WEP: 4.88%

WPA-Pers: 15.54%

WPA-Ent: 0.08

WPA2-Pers: 20.8%

WPA2-Ent: 2.40%

Mixed-mode: 40.79%
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TABLE II. GENERAL WIRELESS SECURITY STATISTICS IN SERBIA 

Security type Number Percentage 

Open 4969 16.99 

WEP 1427 4.88 

WPA_Personal 4520 15.45 

WPA_Enterprise 22 0.08 

WPA2_Personal 6083 20.8 

WPA2_Enterprise 297 1.02 

Mixed Mode 11932 40.79 

Total 29250 

 APs with CCMP Number Pecentage 

WPA_CCMP 1009 3.45 

WPA2_CCMP 3559 12.17 

Mixed_CCMP 2366 8.09 

Total 6934 23.71 

APs with WPS Number Percentage 

WPS 10299 35.21 

Network Type Number Percentage 

Infrastructure 29049 99.31 

Ad_Hoc 201 0.69 

Next table (Table III) presents top 20 individual security 
stats. Only top 20 are presented because this stats includes total 
of 70 different security settings. Two the most present setting 
types are [WPA-PSK-TKIP+CCMP][WPA2-PSK-TKIP+ 
CCMP][WPS][ESS] with 16.84% and [ESS] or open networks 
with 14.36%. These two settings make 31.2% of total 
networks. The third setting is WPA-PSK-TKIP][ESS] with 
8.78% and so on. Two the most present setting types are 
[WPA-PSK-TKIP+CCMP][WPA2-PSK-
TKIP+CCMP][WPS][ESS] with 16.84% and [ESS] or open 
networks with 14.36%. These two settings make 31.2% of total 
networks. The third setting is WPA-PSK-TKIP][ESS] and so 
on.  

Table IV and V give detailed statistics of security types by 
location. The biggest number of scanned networks is from 
Belgrade (46.57%), Novi Sad (13.74%) and Zrenjanin 
(12.99%). The research is made in 9 cities and one unallocated 
area classified as rural. Basically, this last category in GPS 
coordinates is outside of the regions of presented towns. 

TABLE III. TOP 20 INDIVIDUAL SECURITY TYPES IN SERBIA 

Or. Scanned Security Type No. (%) 

1 
[WPA-PSK-TKIP+CCMP] 

[WPA2-PSK-TKIP+CCMP][WPS][ESS] 4926 16.84 

2 [ESS] 4199 14.36 

3 [WPA-PSK-TKIP][ESS] 2860 9.78 

4 
[WPA-PSK-TKIP+CCMP] 

[WPA2-PSK-TKIP+CCMP][ESS] 1991 6.81 

5 [WPA2-PSK-CCMP][ESS] 1744 5.96 

6 
[WPA-PSK-TKIP+CCMP] 

[WPA2-PSK-TKIP+CCMP-preauth][ESS] 1592 5.44 

7 [WPA2-PSK-CCMP][WPS][ESS] 1253 4.28 

8 
[WPA-PSK-CCMP][WPA2-PSK-CCMP] 

[WPS][ESS] 1225 4.19 

9 [WEP][ESS] 1173 4.01 

10 [WPA-PSK-CCMP][WPA2-PSK-CCMP][ESS] 1115 3.81 

11 [WPA2-PSK-TKIP+CCMP][WPS][ESS] 1077 3.68 

12 [WPA-PSK-CCMP][ESS] 867 2.96 

13 [WPA2-PSK-TKIP][ESS] 843 2.88 

14 [WPA-PSK-TKIP][WPA2-PSK-TKIP][ESS] 658 2.25 

15 [WPS][ESS] 545 1.86 

16 [WPA2-PSK-TKIP+CCMP][ESS] 346 1.18 

17 [WPA-PSK-TKIP+CCMP][WPS][ESS] 299 1.02 

18 [WPA2-EAP-CCMP][ESS] 290 0.99 

19 [WPA2-PSK-TKIP+CCMP-preauth][ESS] 268 0.92 

20 [WPA2-PSK-CCMP-preauth][ESS] 231 0.79 

The number and percentage of security settings types are 
given together with the average percentage values for the 
purpose of comparison. 

TABLE IV. NUMBER OF SCANNED NETWORKS BY LOCATION AND NUMBER OF NETWORKS BY SECURITY TYPES 

Place 

 

Number 

 

Percentage 

(%) 

Open  

(No) 

WEP  

(No) 

WPA-Personal  

(No) 

WPA-Enterprise 

(No) 

WPA2-Personal 

(No) 

WPA2-Enterprise 

(No) 

Mixed Mode 

(No) 

WPS 

(No) 

Beograd 13621 46.57 1731 700 2206 16 2984 280 5704 5005 

Novi Sad 4018 13.74 462 180 742 3 874 1 1756 1345 

Zrenjanin 3801 12.99 842 221 354 0 731 8 1645 1751 

Rural 2169 7.42 1022 102 186 0 254 0 605 514 

Pancevo 2162 7.39 274 67 338 1 410 0 1072 934 

Vranje 1146 3.92 168 63 312 1 311 0 291 162 

Nis 1001 3.42 121 38 199 0 233 7 403 317 

Subotica 936 3.2 244 30 145 0 187 1 329 136 

Kikinda 340 1.16 88 24 27 1 89 0 111 127 

Petrovaradin 56 0.19 17 2 11 0 10 0 16 8 

Total 29250 

         

TABLE V. NUMBER OF SCANNED NETWORKS BY LOCATION AND PERCENTAGE OF NETWORKS BY SECURITY TYPES 

Place 

 

Number 

 

Open 

 (%) 

WEP  

(%) 

WPA-Personal 

 (%) 

WPA-Enterprise 

 (%) 

WPA2-Personal  

(%) 

WPA2-Enterprise 

 (%) 

Mixed Mode  

(%) 

WPS 

 (%) 

Beograd 13621 12.71 5.14 16.2 0.12 21.91 2.06 41.88 36.74 

Novi Sad 4018 11.5 4.48 18.47 0.07 21.75 0.02 43.7 33.47 

Zrenjanin 3801 22.15 5.81 9.31 0 19.23 0.21 43.28 46.07 

Rural 2169 47.12 4.7 8.58 0 11.71 0 27.89 23.7 

Pancevo 2162 12.67 3.1 15.63 0.05 18.96 0 49.58 43.2 

Vranje 1146 14.66 5.5 27.23 0.09 27.14 0 25.39 14.14 

Nis 1001 12.09 3.8 19.88 0 23.28 0.7 40.26 31.67 

Subotica 936 26.07 3.21 15.49 0 19.98 0.11 35.15 14.53 

Kikinda 340 25.88 7.06 7.94 0.29 26.18 0 32.65 37.35 

Petrovaradin 56 30.36 3.57 19.64 0 17.86 0 28.57 14.29 

Average 

 

16.99 4.88 15.45 0.08 20.8 1.02 40.79 35.21 

Total 29250 
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The rest of the statistics is vendor statistics. This statistic is 

made according to the first 24 bits of MAC addresses (OUI) 

this statistic is not completely accurate because some 

manufacturers use several OUIs and those OUIs are registered 

to the same manufacturer but with the slight variance in their 

name. On the other hand, some manufacturers even use 

unassigned OUIs by IEEE and they are marked with 

Unknown.  

According to these results TP-Link takes almost 1/3 of the 

market in Serbia. 

TABLE VI. TOP 20 MANUFACTURER STATISTICS 

Or Manufacturer No. Perc. 

1 TP-LINK TECHNOLOGIES CO. 9512 32.52 

2 HUAWEI TECHNOLOGIES CO. 3069 10.49 

3 PEGATRON CORPORATION 2999 10.25 

4 Unknown 1945 6.65 

5 ASKEY COMPUTER 1699 5.81 

6 INTRACOM S.A. 1069 3.65 

7 ASKEY COMPUTER CORP 941 3.22 

8 CISCO-LINKSYS 633 2.16 

9 SHENZHEN HUAWEI COMMUNICATION 

TECHNOLOGIES CO. 608 2.08 

10 D-LINK INTERNATIONAL 513 1.75 

11 PIRELLI TYRE S.P.A. 489 1.67 

12 ASUSTEK COMPUTER INC. 478 1.63 

13 ROUTERBOARD.COM 461 1.58 

14 TENDA TECHNOLOGY CO. 365 1.25 

15 D-LINK CORPORATION 317 1.08 

16 COMPEX INCORPORATED 314 1.07 

17 ZYXEL COMMUNICATIONS 

CORPORATION 303 1.04 

18 CISCO SYSTEMS 292 1 

19 BELKIN INTERNATIONAL INC. 237 0.81 

20 WISTRON NEWEB CORP. 166 0.57 

SSID and channel statistic are not presented in this paper in 

details. 

IV. INCLUSION IN THE UNIVERSITY CURICULLA 

The plan for inclusion wireless security topics in this area is 

as follows. The lectures basically only have to cover the 

theoretical knowledge presented in Section II and subsection 

A. This is already covered with the lectures in the current 

status. The lab exercises needs major redesign. 

 
Fig 3. TP-Link web page for security settings. 

The topics for the lab exercises are planned to include brief 
explanation of wardriving phenomena together with the 
wardriving tools for PCs like Linux based Kismet and 
Windows based Vistumbler and InSSIDer. The greater focus 
will be given to the Android wardriving tools, e.g. Wigle and 
just brief presentation of other tools. Also, the app like Shark 
for root (Android wireless equivalent to Wireshark), can be 
presented as well. Four dual band (2.4GHz and 5GHz) 
wireless routers/access points TP-Link WDR3600 and four 
wireless routers Microtik were dedicated for students work. 
The security setting of those units is planned to be introduced 
as a lab exercise. At Fig. 3, the wireless security setting web 
page is presented. Here, students can change the security 
setting from Open, to WPA/WPA2 or obsolete WEP. Also, 
student can enable/disable and set WPS settings. Student can 
make deeper view in Mixed-mode setting in order to learn 
how to the most secure network.  

On the web page students can chose in option version 
between: Automatic, WPA or WPA2. In option encryption 
they can chose between: Automatic, TKIP or AES. Changing 
this settings and scanning with the wardriving tools 
afterwards, student can learn how to protect the network. 

The last lab exercise topic, which could be included in the 
lab exercises is teaching student how to use hacking tools 
included in Kali Linux to break weak wireless security or to 
make penetration testing of the system they set. The inclusion 
of this type of lab exercises includes also the thinking about 
morality aspects of teaching student how to cracking tools. So, 
this kind of lab exercises is still in the decision process to be 
or not included in curricula.   

V. CONCLUSION 

In this paper is presented research with Android wardriving 

tool, mostly Wigle, in order to assess the wireless security 

situation in Serbia. In this research are included and student of 

master studies of Information Technology profiles attending 

the course Data and Wireless Security. This research helped in 

realizing that the wireless security situation in Serbia still has 

to be improved.  

Also, the experience made during this research created 

strategy for inclusion of this topics in lectures and lab 

exercises in Data and Network Security curricula. This topics 

and exercises will raise the awareness and skills of future IT 

professionals about the importance of protecting wireless 

networks. Their engagement after graduation in the public and 

private companies and institutions will certainly improve the 

wireless security situation in the future. 

This research started in 2012 in order only to assess the 

wireless security situation in Serbia. After few years, this 

research evolved from short and one-time research to a long-

term monitoring and analyses of wireless security issues in 

Serbia. Also, it helped in shaping the wireless exercise for 

University course and its implementation in the student‘s 

practical work improving the engineering education process.   
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