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Abstract 

Background investigations have shown that the intake at academic Geomatics programmes is 

mainly challenged with lack of awareness of high school learners towards the Geomatics 

profession. This lack of awareness is caused by students not being exposed to the Geomatics 

industry, resulting in poor enrolment into university institutions that offer Geomatics programmes. 

Lack of awareness toward the Geomatics programs was found to be a global challenge and 

numerous global attempts to try and resolve the problem have been made. The aim of this research 

was to integrate Geomatics into high school education (South African Curriculum) through 

developing Learning and Teaching Support Material (LTSM), which exposes both high school 

learners and teachers to the field Geomatics. The LTSM used high school mathematical concepts to 

relate to Geomatics concepts with the hope to increase the awareness of the Geomatics profession 

and convincing high school learners to consider Geomatics as a future choice of career. School 

visits and open day demonstrations showed that high school students and teachers are not familiar 

with the Geomatics qualification, but once the students were introduced and exposed to the 

Geomatics profession they found it interesting and were willing to consider it as their future 

qualification. The pre-post assessment as a pilot study was conducted from one school indicating 

that the developed LTSM can be used as a platform to integrate Geomatics into high school 

education helping to expose high school learners to the Geomatics industry. Further studies were 

suggested before any concrete conclusions could be made. 

 

1. Introduction 

 In South Africa (SA) a Geomatics degree is only offered at two universities; the University of 

Cape Town (UCT) and the University of KwaZulu Natal (UKZN). Throughout the years, the two 

universities have faced various challenges in making the profession well known and recruiting 

students who find some of the branches extended by the profession interesting. Figures 1 and 2 

(Both figures were created by J. Whittal (2012) in UCT using enrolment figures from UKZN and 

UCT, However these figures are unpublished)indicate statistics pertaining to the number of 

registered students at the universities and the progress made through their recruitment programmes 

throughout the years. 
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Since 1987, the number of registered first year students in UKZN has fluctuated. This is also in 

proportion to the number of registered second, third and fourth year students. In 2012 a total of 24 

students were registered at the start of the year which was a decline from 36 students registered in 

2011(see figure 1). 

 

UCT has had a very low number of first year students registering for the degree with the 

numbers fluctuating throughout the years. In the period between 2004 and 2009, the numbers 

increased by 57% but has declined by 41% from 2009 to 2012 (see figure 2). This is in contrast to 

the total number of registered students which has generally been increasing since 2005. 

 

Figure 1. Registered undergraduate students at UKZN 

87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12

2/3/4 36 42 45 45 41 35 26 32 47 48 39 32 26 21 18 18 23 19 30 31 45 60 67 66 61 54

1 17 18 27 24 24 13 17 24 26 6 11 4 14 10 9 13 8 13 11 24 22 35 25 29 36 24

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150

N
u

m
b

e
rs

 o
f 

S
tu

d
e

n
ts

Years

UKZN: Registered Undergraduate Students



3 

 

 

Figure 2. Registered undergraduate students at UCT 

In January 2004 the Geomatics division at UCT was warned that the department would be 

closed, due to a cost deficit of R2 million per annum which should have been recovered by the 

students‟ fees. The South African Geomatics Institute (SAGI) saved the department by bailing it out 

(FILSA, 2004). The relatively low enrolment of first year Geomatics students makes it difficult for 

Geomatics departments to meet the financial obligations of the university. Geomatics and 

Surveying departments in SA universities are struggling to find ways to attract prospective students 

as a result of lack of awareness about the profession; some have chosen to merge with other 

departments as a means of coping with the financial burden of running the department separately. 

At UCT, the Surveying Department merged with Architecture to form the School of Architecture, 

Planning and Geomatics (Musungu & Motala, 2012). 

 

Geomatics programs globally are challenged with the lack of awareness of what the programs 

hold as well as poor student enrolment in the programs. In the United States of America (USA), 

Geomatics four year degree programs have low student enrolment due to lack of attraction of high 

school students(Crossfield, 2006). An article by the York University in Canada outlined its position 

on the matter and stated: “while the demand for the Geomatics industry is high, universities…are 

unable to attract a sufficient number of high school students to Geomatics engineering”(Armenakis 
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& Dibiase, 2010). The University of Lagos, Nigeria, also outlined the same problem of poor student 

enrolment numbers; they noted that “the poor enrolment rate in the profession of surveying can be 

largely attributed to low regard people have for the profession. Majority of the public erroneously 

think that all surveyors do is to carry poles and theodolites, and enter the bush to demarcate landed 

properties. Many young school leavers want courses or professions like engineering, law and 

medicine that will make them popular and give high financial yields. We live in a community where 

people worship titles and like to be called doctors, lawyers or engineers.” (Fajemirokun et al., 2009 

p. 4).  

 

2. Challenges that the Geomatics Profession faces 

Geomatics is a relatively new term prior known as Land Surveying which consists of various 

disciplines. It has been found that the change from Land Surveying to Geomatics has caused some 

confusion as to what the profession entails and consequently created an identity crisis(Potts et al., 

2007). This identify crisis has caused many universities to return to the term „Land Surveying‟ 

(Mahoney et al., 2007).Modern technological improvements in survey instruments also bring major 

challenges that the Geomatics profession must face. Surveying instruments have improved in 

accuracy and have become more sophisticated as a result of technological improvements 

(Hannigan, 1990). The instruments have become more user-friendly, with the result that some 

people argue whether surveying should be left to professionals or technicians since improvements 

of surveying instruments takes the skills out of the acquisition and processing of data(Enemark, 

2007). For example robotic Total stations and Global Positioning Systems (GPS) are new surveying 

tools that are easier to use for data acquisition by unskilled labourers (Muzondo & La Cock, 2011).  

 

The challenges addressed above have led to various studies focussing on processes that could be 

implemented in order to turn the situation around. Many studies including Ghilani (2001), Bramald 

et al (2007), Potts et al (2007), Musungu & Motala (2012), Armenakis & Dibiase (2010) have 

developed and implemented the following marketing strategies to attract students to the Geomatics 

profession: 

 Using participatory GIS research  to increase the awareness of the Geomatics industry 

 Open days in universities as pulpits to attract  students to the Geomatics qualification 

  Using local press to write articles on the innovation of surveying and mapping in order to 

market  and  advertise the profession 

 Developing flyers with all the vital information regarding the Geomatics profession in order 

to minimize the lack of awareness of the profession. 

 Rebranding the academic qualifications 

  Visits from Geomatics professionals and lecturers in high schools to speak to learners about 

the profession 

 

 All of these innovative strategies have shown various successes as marketing strategies for the 

Geomatics profession. Musungu & Motala (2010) and Armenakis & Dibiase (2010) have shown 
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very good successes using the marketing strategy of visiting high schools with the purpose of  

marketing the Geomatics industry to the students in Grades 11 and 12. York university in 2009 

hired an Engineering Recruitment Officer to assist them with the recruitment of high school 

students in order to increase enrolment figures and awareness of Geomatics qualifications.  The 

Engineering Recruitment Officer delivered presentations (of the Geomatics industry) to grade 11 

and 12 physics students in high schools all over Canada, within Toronto, York, Peel and Durham 

regions. The officer encouraged students to take Mathematics and Physical sciences as major 

courses in grade 12, so that they can qualify in Geomatics. Students are attracted by high level 

salaries and careers with high demand, thus the  officer was able to incorporate these figures in his 

presentations. The results of this recruitment initiative have shown improvements in the number of 

applicants to York University‟s Geomatics programs (Armenakis & Dibiase, 2010).  

 

Considering the aforegoing, the authorshave suggested an alternative means of promoting the 

profession: by integrating Geomatics concepts into high school education. The aim is to promote 

awareness of Geomatics as a word and to introduce students to the kinds of problems that 

geomaticians are called upon to solve. 

 

3. The Developed LTSM 

The authors integrated Geomatics into high school education (South African Curriculum) 

through developing a Learning and Teaching Support Material (LTSM) .The LTSM was created as 

a means to attract high school learners to the Geomatics qualification through integrating it into the 

NSC and IEB curricula. The developed LTSM uses mathematical concepts, specifically geometry 

and trigonometry, to teach fundamental Geomatics concepts of Join and Polar calculations.  

 

The developed LTSM was designed to engage both educators and learners in order to apply 

mathematical concepts to real life problems. A lesson plan was designed in order to make this 

engagement easier for both educators and learners. An example of the kinds of problems to which 

learners may be exposed in the LTSM is given below. This would be pitched at a Grade 10 or 11 

level. 

 

3.1 Problem 

Suppose you are lost in the middle of nowhere and you want to be rescued. Communicating with 

the rescue team, you know that they are in point P (2, 5). You are at point A, which is 2km away 

from beacon B (3, 1) which you have just passed. Point A and point B are in the same line parallel 

to the reference x-axis. 

 

1. The rescue team, which has a helicopter, has requested your exact position. What are the co-

ordinates of your positions? 
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2. The rescue team now knows the co-ordinates of your position (calculated in 1) and wants to 

determine the distance from their point to your point. They also want the direction in which 

they have to fly from their point to you. How do you think they should do this? 

 

3.2 Solution 

Before answering the questions above, it would be good to first draw a plot of the scenario in 

order to better visualize the situation.  

 

 

Figure 3. Rescue Scenario 

1. We know that  A is 2km east of B on the same line, therefore the x-axis of A  can be 

calculated in this way:  xA = xB +2 

                                            xA = 3 + 2 

                                xA = 5 

We also know that B and A are on the same line parallel to the x-axis, therefore they 

have the same y- coordinate: ya = yb 

                                                     ya =1 

 

Coordinates of point A, your position, are (5, 1) 

 

2. To calculate the distance, they (rescue team) can simply use the distance formula since 

the co-ordinates of both points are known. 

 

SAP    =   𝑥𝐴 − 𝑥𝑃 2 +  𝑦𝐴 − 𝑦𝑃 2 

=  (5− 2)2 + (1− 5)2 

=  9 + 16 

=  25 

= 5km 

To calculate the direction, they can use the formula: 

𝜃 = tan−1(
Δ𝑦

Δ𝑥
) 

𝜃 = tan−1(
𝑦𝐴−𝑦𝑝

𝑥𝐴−𝑥𝑝
) 
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𝜃 = tan−1(
1−5

5−2
) 

𝜃 = tan−1(
−4

3
) 

𝜃 = 53.13° (reference angle) 

𝜃 = 180° – 53.13°                         or                               𝜃= 360° − 53.13° 

𝜃 = 126.87°                                  or                                 𝜃 =306.87° 

 

 From A to P , the bearing is 126.87° 

 From P to A, the bearing is 306.87° (See figure 4 below) 

 

 

Figure 4. Direction from P to A 

The calculations performed in the scenario above form part of the basic calculations in 

surveying. They are known as Joins and Polars. 

 

3.3 Characteristics of the LTSM 

Some useful characteristics of the LTSM are listed below: 

 It engages both educator and learner in the learning experience 

 As high school learners frequently engage themselves in solving mathematics concepts 

related to Geomatics, it will consequently push Geomatics concepts into their minds until 

they consider Geomatics as a further qualification. 

 Geomatics qualification is challenged by lack of awareness of high school learners; the 

LTSM will alleviate this problem because it will be integrated into the current NSC and IEB 

curriculum. 

 

4. The Effectiveness of the LTSM 

After the LTSM was developed it was tested using the Pre-post assessment. “Pre-post testing 

refers to academic achievement tests (in reading, math, and other subjects) that are given to students 

to assess their academic progress from the beginning to the end of a program of instruction” 

(NDTAC, 2006). The pre-post assessment testing is conducted in the following way: pre-

assessment is done to evaluate the initial knowledge that learners have for the proposed tool before 

they are informed about it. Then learners are informed about the proposed tool through lectures, 
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exercises, assignment and activities in order to engage with the tool. Finally the post assessment is 

used to evaluate if students have understood the proposed tool (see figure 5 below). 

 

Figure 5. Pre-Post Assessment Model (Chaffey, 2009) 

The effectiveness of the created LTSM was tested by means of a pre and post assessment. This 

was done in order to analyse the trend and shift of the data to see if students are convinced to 

consider Geomatics as a qualification after they have engaged themselves in solving the exercises 

and examples on the LTSM. 

 

The pre and post assessment testing was conducted at Rylands High School in Gatesville, Cape 

Town as a pilot study. Unfortunately this test was done with only ten of the grade 11 students 

because limited time was allowed by the school and the other students were not present since they 

were in the process of preparing for their exams. 

 

The pre-assessment questionnaire was given to the students before they were introduced to the 

LTSM. Some of the types of questions presented include: 

 Have you ever heard about Geomatics before?  

o If yes, would you consider Geomatics as a future career? Please justify your 

answer. 

 How well do you think Geomatics as a qualification is known among your friends or 

other learners? 

 What do you think Geomatics is? 

The results recorded (Figure 6) show that students are not aware of what Geomatics entails. 
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Figure 6. The awareness of Geomatics amongst learners 

 

The author was allowed only one hour with these learners in order to introduce and integrate the 

LTSM to them. This hour was used to brief the students with the use of examples and exercises in 

the LTSM. The post-assessment questionnaire was given to the students after they were introduced 

to the LTSM. Some of the types of questions presented include: 

 What is Geomatics? 

 Do you find Geomatics interesting?  

o If yes would you consider a career in Geomatics? 

 Would you suggest and recommend Geomatics to friends or other learners? 

 

 

Figure 7. Consider a career in Geomatics 
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All the students showed that after being introduced to the LTSM, they had a better understanding 

of Geomatics; they found Geomatics interesting and would be willing to suggest Geomatics to other 

learners and close friends (see figure 7).  

 

5. Conclusion 

It is suggested that introducing and exposing students to the LTSM can serve as a catalyst in 

helping to increase the awareness of the profession and convince high school learners to consider 

Geomatics as a future qualification. Even though the LTSM did not engage both the teachers and 

learners in the learning experience, the pre-post assessment pilot study statistics have shown that the 

developed LTSM might be a useful platform for promoting Geomatics to high school learners, 

though further studies are required before any conclusions can be drawn. 
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