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Abstract 

It is important for soldiers to be military environmentally literate to prevent 
unacceptable behaviour in the environment in which they conduct their missions. This 
is especially true during peacekeeping and disaster relief missions, but holds equally 
true for combat situations. Military environmental literacy refers to the nature and level 
of the attitude toward, knowledge about, and behaviour in and toward the environment 
in which the military operates. The construct of military environmental literacy consists 
of three components: military environmental attitude (a general feeling of favour or 
disfavour toward the military environment, i.e. the environment in which the military 
operates); military environmental knowledge (the ability to identify a number of concepts 
and behaviour patterns related to the military environment, i.e. the environment in 
which the military operates); and military environmental behaviour (a demonstration of 
how one acts toward or in the military environment in which the military operates). The 
MEL of South African soldiers was measured in a study reported on in 2017, as well as 
in a test–retest survey in 2018. A specially developed valid and reliable questionnaire 
to test military environmental literacy was used in both surveys. The study reported on 
here, argued that exposing soldiers to a dedicated military environmental management 
course could influence their military environmental literacy positively.

Keywords: military environmental course, military environmental literacy, 
environmental attitude, environmental knowledge, environmental behaviour

A case for military environmentally literate soldiers

In their book on United States (US) Army environmental considerations for 
operations, Mosher et al. ask the crucial question, “[w]hy should commanders care 
about environmental issues?”1 Concerns such as soldiers’ health and safety, mission 
success, the amplification of environmental issues during long deployments, and the 
importance of ‘doing the right thing’ are offered as reasons for taking environmental 
matters into consideration during all phases of military activity. 
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Modern-day defence forces are progressively subjected to raised environmental 
concerns, evidenced by mounting corpuses of national and international environmental 
legislation that regulates all military activities. There is growing recognition of the 
environmental dimension of global security, and militaries worldwide are coming under 
increasing pressure to perform their activities in an environmentally responsible manner 
and to abide by national and international environmental legislation, both in times of 
war and during peacetime.2 

The effects of military activity on the environment tend to be variegated. Mosher 
et al. explain that the long duration of occupations and post-conflict involvements of 
the US military placed emphasis on the importance of environmental considerations 
in military conduct. They advance the following reason: in conflict zones where the 
environment poses a threat to soldiers, longer stays exacerbate the threat.3 Bonds 
concur, and reports that, during the Iraq and Afghanistan wars open-air burn pits used 
to dispose of solid waste caused health problems for US soldiers and Iraqi and Afghan 
civilians alike. He also noted that it was an environmentally literate soldier with a PhD 
in Environmental Engineering who first alerted leadership to the problems associated 
with the US Army’s mode of waste management.4 

The actions of US soldiers with respect to the local environment had become 
increasingly important because of the lasting consequences of such actions on the local 
population, while improvement of the local environment could have generated goodwill 
among the local population toward the US occupying forces. 

It is important to note that poorly handled environmental impacts are not bound by 
borders and can easily cloud good relations with countries bordering the conflict zone. 
In 2012, when American soldiers inadvertently burnt copies of the Koran in Muslim 
Afghanistan, the US military suffered severe reprisals, protests, and deaths among 
soldiers. They learnt the hard way that the total local environment, including the cultural 
environment, should be respected at all times.5 More importantly, the event tarnished 
the image of Americans among both the Afghan population and the neighbouring 
Muslim nations, negatively influencing the reaching of American military objectives 
in that conflict.

To modern militaries, also in the South African (SA) context, environmental 
concerns are significant at all levels of military planning and execution. To deal with 
the increasing complexity of environmental concerns in a mission-diverse military 
environment, military environmentally literate soldiers are needed. 

But what is military environmental literacy (MEL), and how can it be tested? 
More importantly, what can be done to develop the MEL of soldiers; hence, avoiding 
the negative effects attributed to environmentally illiterate soldiers discussed above? 
This article wants to elucidate these questions by presenting research results from a 
study reported on in 2017 and a follow-up survey done in 2018. Both sets of results 
indicate a positive relationship between MEL and the completion of a dedicated military 
environmental course offered annually to members of the South African Department of 
Defence (DoD).
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Environmental literacy and the military

Despite the lack of a precise definition of environmental literacy (EL), a widely 
accepted working definition provided by Roth6 has been adopted by most researchers 
in the field.7 Roth defines EL as an individual’s knowledge about and attitude toward 
the environment and environmental issues, skills and motivation possessed in working 
toward the resolution of environmental problems, and active involvement in working 
toward the maintenance of dynamic equilibrium between the quality of life and the 
quality of the environment.8

According to Esterhuyse a specific military culture, ethos and professional conduct 
have become established in the military.9 The military culture differs significantly 
from civilian conduct and practice, and poses unique problems, offers opportunities 
and requires specific skills in managing the environment in the military. Consequently, 
the military environment requires a unique definition to encompass MEL effectively. 
Godschalk distinguishes between military-integrated environmental management 
applied by the DoD and integrated environmental management adopted and applied 
by civilian enterprises.10 Appropriately, the term ‘military environmental literacy’ 
distinguishes between military-specific environmental literacy and its civilian 
counterpart.

For the purposes of the research reported here, MEL was defined as the nature 
and level of the attitude toward, knowledge about, and behaviour in and toward the 
environment within which the military operates. From this definition, it is clear that MEL 
comprises three components, namely attitude towards military environmental issues, 
knowledge about the military environment, and behaviour in the military environment. 

Environmental attitude can be defined as “a psychological tendency expressed by 
evaluating the natural environment with some degree of favour or disfavour”.11 The 
operational definition of military environmental attitude (MEA) is that it is a general 
feeling of favour or disfavour toward the military environment, i.e. the environment 
within which the military operates.12

Chao describes environmental behaviour (EB) as to “act toward the environment”,13 
while Kollmuss and Agyeman refine matters by defining pro-environmental behaviour 
as “behavior that consciously seeks to minimize the negative impact of one’s actions 
on the natural and built world”.14 Bamberg and Möser expand and describe pro-
environmental behaviour as –

[A] mixture of self-interest (e.g. to pursue a strategy that minimises one’s own 
health risk) and of concern for other people, the next generation, other species, or whole 
ecosystems (e.g. preventing air pollution that may cause risks for others’ health and/or 
the global climate).15 

Military environmental behaviour (MEB) was therefore defined in the current 
study as a demonstration of how one acts toward or in the military environment in which 
the military operates.16 
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A further distinction is drawn between self-reported and observed behaviour and 
the implications for interpreting results from the two types of behaviour measurement. 
Gifford and Nilsson highlight the fact that the vast majority of EB studies address 
self-reported and not observed behaviour.17 Self-reporting of EB is relatively 
undemanding and inexpensive, and it can accommodate the diverse components of 
behaviour, such as energy-saving measures and respect for the cultural and religious 
environment, something not always possible with observed behaviour, especially in the 
military. Jenner et al., Chen, Pahilan and Orlander as well as Dobbinson et al. have 
all compared the results of self-reported and observed behaviour and found that self-
reported behaviour usually overstates observed behaviour.18 Huffman et al. found a 
weak correlation between observed and reported behaviour,19 while Dobbinson et al. 
reported similar trends over time when comparing self-reported and observed behaviour 
of the same phenomenon.20 The MEL surveys (2017 and 2018) measured self-reported 
and not observed EB, the reasons being ease of measurement, time economy, cost-
effectiveness and ability to capture diverse behaviours associated with military actions. 
Since most research focuses on self-reported EB, comparison of results with a large 
corpus of research is possible. An important caveat is that, according to the literature 
quoted above, self-reported behaviour overstates actual behaviour. 

Dodd et al. distinguish between “objective or actual knowledge (what a person 
actually knows about a product, issue or object) and subjective or perceived knowledge 
(what a person thinks he/she knows).”21 In the current research, objective or actual 
knowledge was assessed through the military environmental questionnaire. Military 
environmental knowledge (MEK) was consequently defined as the ability to identify 
several concepts and behaviour patterns related to the military environment, i.e. the 
environment in which the military operates.22 

The construct of MEL thus constitutes the combination of affective, behavioural and 
cognitive components (MEA, MEB and MEK) and will be used as such in this article.

The military environmental literacy questionnaire and survey

Smit developed a valid and reliable questionnaire to test MEL in the SA Army.23 The 
production of the final questionnaire was a procedure that commenced with a literature 
search and review, and continued with initial questionnaire development, focus group 
input, panel evaluation, pretesting, piloting and statistical analysis, and final item 
selection. During each of these steps, the utmost care was taken to ensure the academic 
and statistical integrity of the process. Eventually, the exercise rendered a ten-page, 
organisation-specific, valid and reliable questionnaire for testing MEL in an SA Army 
context (see Table 1).

The final questionnaire was accompanied by a letter of introduction. The main 
body of the questionnaire consisted of five sections and a consent form. The letter of 
introduction sketches the nature and purpose of the research, deals with confidentiality 
issues, explains the purpose of the consent form and requests the participants to take 
part in the research by completing the items in the questionnaire. 
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Table 1: The structure and content of the final military environmental literacy 
questionnaire (Adapted from Smit, 2017)24

STRUCTURAL ELEMENT CONTENT

Letter of introduction Explanatory information for the participants to enable them to make an 
informed decision about participation in the survey

Q
ua

nt
ita

tiv
e Attitude scale Eliciting responses regarding attitude

15 Likert-type items

Behaviour scale Eliciting responses regarding self-reported behaviour
13 Likert-type items

Knowledge scale Eliciting responses to military environmental knowledge items
14 multiple-choice items

Q
ua

lit
at

iv
e

Open-ended items

Allow to motivate their responses and establish an environmental 
narrative
Six open-ended items (first, two items, which correspond to the 
attitude section in the quantitative part of the questionnaire; then two, 
which correspond to the behaviour section; and finally, two, which 
correspond to the knowledge section)

Biographical and service history 
section

Eliciting biographical and service history information 
16 open-ended items

Informed consent form Explanation of the implications of participation in the research 
Signature required from a participant to respond

The attitude section of the main questionnaire investigates the attitude of 
participants toward the environment in which the military operates. The main aim of 
this scale is to elicit responses from participants regarding their attitude toward the 
military environment and military environmental issues. The attitude section consists 
of 15 items, which examine attitude toward environmental concerns, such as: 

•	 protection of the environment; 
•	 the cultural environment; 
•	 planning of operations; 
•	 protection of wildlife; 
•	 waste production; 
•	 environmental management plans; 
•	 environmental laws; 
•	 pollution; 
•	 recycling; 
•	 soil erosion; 
•	 damage to the environment; 
•	 the rights of local inhabitants; and 
•	 the environmental image of the SA Army.
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The behaviour section investigates the self-reported behaviour of the participants. 
The main aim of this scale is to elicit responses regarding participants’ behaviour in the 
military environment while executing their task. The scale comprises 13 items dealing 
with themes such as: 

•	 the procedure followed after an oil spill; 
•	 energy conservation; 
•	 littering;
•	 regulations regarding the environment; 
•	 respect for the cultural environment; 
•	 destruction of the natural environment; 
•	 recycling; 
•	 conduct when selecting alternative transportation routes; and 
•	 respect for the traditions and customs of local populations.

In the knowledge section, participants address a series of multiple-choice items. 
The aim of this scale is to test the knowledge and awareness of participants regarding 
environmental concerns with which they are confronted at their workplace. This scale 
consists of 14 items and engages with themes, such as: 

•	 international conventions; 
•	 important military environmental acronyms; 
•	 environmental rights; 
•	 environmental laws; 
•	 procedures for storing hazardous materials; 
•	 handling refuse; 
•	 storing fuel; 
•	 disposing of batteries; 
•	 recycling of wastes; 
•	 troop movements; 
•	 cultural issues among local populations; 
•	 conduct during shooting exercises; and 
•	 the handling of unexploded ammunition.

A section with open-ended items is included in the questionnaire to afford 
participants the opportunity to motivate their answers and to establish a military 
environmental narrative that supplies qualitative data to complement the quantitative 
data of the rest of the questionnaire; thus, enabling triangulation. The items in this fourth 
section investigate themes, such as: 
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•	 the importance of environmental protection; 
•	 the level of environmental awareness of participants; 
•	 whether good environmental practices can improve mission success; 
•	 conduct at work; 
•	 the environmental education and training the participant received from the 

SA Army; and 
•	 the need for further information about the environment in which the military 

operates. 

The biographical and service history section elicits responses to 16 personal items. 

The form used to secure consent for participation in the survey accompanies the 
final questionnaire as a separate sheet. The consent form spells out the purpose of the 
survey, procedures and potential risks and discomforts, potential benefits and rewards 
(if any) for participants, the terms of confidentiality, participation and withdrawal, 
identification of the researcher and the research assistant(s), and the rights of research 
subjects. All participants are required to sign the form, with the supervisor (researcher 
or research assistant) co-signing. 

This questionnaire was used to survey 25 units spread throughout South Africa that 
were proportionally representative of the formations of the SA Army. At the time of 
the survey, the SA Army had 34 463 members. A total of 1 090 questionnaires were 
analysed for this survey, representing a sample proportion of 3,2% of all personnel and 
a 90,6% response rate. The final results of this study were reported on in 2017.25

The annual military environmental management course 

Soldiers in the SA Army regularly receive military environmental management 
(MEM) education and training as part of their general training. Soldiers with a specific 
interest in MEM can apply to enrol for an annual, comprehensive, five-week-long MEM 
course. This course is presented by senior environmental managers from the DoD with 
vast experience in both the theoretical as well as practical aspects of MEM. The course 
consists of seven modules dealing with such diverse topics as –

•	 sustainability; 
•	 environmental management in the DoD; 
•	 environmental law and policy; 
•	 integrated environmental management; 
•	 staff work and planning; 
•	 occupational health and safety; and 
•	 communication skills.26

The assumption is that, having completed such a military-specific environmental 
course, the MEL of the graduates would have been positively affected. This assumption 
is corroborated by research done by Smit, Karatekin as well as Sarıkaya and Saraç.27
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In 2018, the MEL questionnaire was used to survey the soldiers attending the course, 
prior to the course and again on completion of the course according to the test–retest 
method.28 Fourteen participants took part in this survey. This constitute a response rate 
of 87,5% of the total population.

Survey logistics and ethical considerations

In both the surveys, carefully selected and trained research assistants distributed 
and collected the questionnaires. Potential participants were informed, both verbally 
and in writing, that participation is entirely voluntary and that non-participation would 
not disadvantage them in any way. During the 2018 test–retest survey, participants 
were asked to complete the questionnaire prior to the start of the course. They were not 
informed that they would be asked to complete the questionnaire on completion of the 
course again. At the end of the course, participants were asked to complete the survey 
again. In both cases, all participants had to complete an informed consent form before 
completing the questionnaire.

Obtaining ethical clearance is an essential element of survey research that involves 
the invasion of participants’ privacy, and so ethical considerations are crucially 
important.29 Permission and ethical clearance for both surveys as part of a wider study 
were sought and granted by the Chief of the South African Army, as well as by the 
Research Ethics Committee of Stellenbosch University.

The influence of the MEM course in developing the MEL of SA Army soldiers

Researchers such as Özden (2008), Xiao, Dunlap and Hong (2013), and Conroy and 
Emerson (2014) postulate that education is a useful indicator of environmental literacy 
with increased levels of education indicative of positive environmental attitudes, 
behaviour and knowledge.30 Surprisingly enough, this was not the case in the survey 
conducted by Smit.31 In the research by Smit, both the results for general education 
level and geography education rendered inconclusive results. The explanation put forth 
by Smit and Van der Merwe is that, because MEL is such a focused, military-specific 
construct, and because the MEL questionnaire measured this construct, the results were 
expected.32 In summary, MEL is a military-specific construct where general education 
does not render the same results as civilian EL.

The results for the annual MEM course, a course focused on military personnel and 
the military environment, produced different results. These results were investigated 
and are discussed in the remainder of this article. MEA results from the survey reported 
on in 2017 and for the 2018 test–retest are discussed first, followed by the MEK and 
MEB results. The article will conclude with the MEL results for both surveys and the 
implications for MEM.

Military environmental attitude (MEA) in the SA Army

Following the general practice in environmental attitude studies, an overall indicator 
of environmental attitude, the arithmetic averages of Likert-code values for the 15 items 
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recorded in Section A of the questionnaire were calculated.33 Histograms were used 
to illustrate the results graphically as recommended by McKillup.34 It is important to 
note the agreement level being indicated toward the lower end of the scale (ideally 
1) and disagreement by the higher values (5 maximum). The lower values indicate an 
increasingly strong positive attitude toward the environment and the environmental 
issues raised about the domains in which the military operates.

MEA according to the environmental course determinant (2017 results)

Figure 1 contrasts the attitude of participants who had completed an environmental 
course with the attitude of those who had not. The F-test assessed the hypothesis that the 
attitudes are similar, regardless of whether participants had completed environmental 
courses or not. The F-statistic (F1, 1085 = 8.9, p < 0.01) indicates that this was not the case, 
and the hypothesis could be rejected.35 
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Figure 1: Average attitude score on completion of environmental courses

(Adapted from Smit, 2017)36

A mean attitude score of 1.6 for participants who had completed an environmental 
course and a mean score of 1.8 for those who had not, underscored the statistically 
significant difference that exists, namely participants who had completed an 
environmental course have a better environmental attitude than those who had not. 
This is noteworthy because it confirms that military environmental courses do improve 
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the attitude of members and that DoD management could further improve the MEA of 
soldiers through the existing programme. Given that less than 4% of participants had 
attended an environmental course, the result is exceptional and points to an urgent need 
to enhance access to these courses.

MEA according to the environmental course determinant (2018 results)

In the test–retest survey of 2018, the MEA results for both the survey conducted 
prior to the course and after the course, registered a result of 1.5. This indicates that 
there was no difference in the MEA of participants prior to taking the course and after 
completing the course. Although this does not correspond to the 2017 results, what 
is important here is that a result of 1.5 is an extremely positive result, far better than 
any result in the 2017 survey. This indicates a group with an already very favourable 
attitude towards military environmental issues. To improve their attitude further will 
be extremely difficult, and not really necessary. This point can be elaborated further by 
analysing the research of Lang who found that incoming college students at Bloomsburg 
University of Pennsylvania chose majors that were consistent with their world-views.37 
This implies that people who choose to engage with environmental education, already 
have a favourable attitude towards environmental issues. In this regard, it is important 
to remember that the soldiers choose to attend this environmental course and are not 
nominated to do so.  

Military environmental knowledge (MEK) in the SA Army

The knowledge component of EL reflects the cognitive strand of EL.38 In the context 
of MEL, MEK refers to the ability to identify correctly environmental and management 
concepts and expected behaviour related to the military environment. Researchers 
employ two approaches to investigate environmental knowledge, namely subjective 
and objective knowledge.39 Subjective knowledge is a participant’s own estimation 
of knowledge about an issue − also known as ‘perceived knowledge’. Objective or 
actual knowledge relates to real, measurable knowledge about an issue.40 Regarding 
environmental knowledge, an ‘issue’ is some kind of environmental matter. The present 
survey tested objective knowledge levels to ascertain what participants really knew as 
opposed to what they thought they knew. 

Studies of objective environmental knowledge performance conducted among 
various groups of adults in different countries have produced knowledge scores as low 
as 36% and as high as 83% (see Table 2). Generally, the higher knowledge scores are 
attained in developed countries, but there are exceptions. Educated target populations 
scored highest with an average of 60,2% for all the studies plotted in Table 2. From 
results, it appears that Malaysia is the most environmentally knowledgeable nation. The 
knowledge scores of soldiers were interpreted in the light of these results. 

Interpreting these results, researchers used different scoring matrices to indicate 
qualitatively what constitutes good, average or bad environmental knowledge 
scores.41 Ehrampoush and Moghadam considered scores of ≤ 50% as ‘bad’, 50–84% 
as ‘moderate’ and > 85% as ‘good’.42 Kaplowitz and Levine employed the American 
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National Environmental Education and Training Foundation (NEETF) score norm 
of ≥ 70% as ‘adequate’ environmental knowledge and all else as ‘inadequate’43,44. To 
Karatekin, ≤  40% is ‘bad’, 41–70% is medium and ≥  70% is ‘good’ environmental 
knowledge.45 Rating the applicability of these knowledge scales is not easy but it is 
noteworthy that Coyle describes the NEETF questionnaire as testing only “basic 
environmental knowledge”.46 This may explain NEETF’s high 70% cut-off level for 
‘adequate’ environmental knowledge, with participants failing the test if they score 
below this point. If the NEETF grading system were applied for all the studies reported 
in Table 2, only four universities, one group of schoolchildren and one group of adult 
participants would have passed the knowledge test. 

Table 2: Average environmental knowledge scores from international studies

(Adapted from Smit, 2017)47

KNOWLEDGE 
SCORE GROUP COUNTRY SOURCE

55%
63%
69%
71%

Schoolchildren 
(aged 17–19) 

Chile 
United States 
England 
Switzerland

Survey in four countries48

36%
39%
41%
42%
51%
54%
56%
60%
71%
72%
74%
76 %

Students Mexico
Israel
USA 
Spain
Brazil
Turkey
Jordan 
Finland
Malaysia
United States 
United States 
Singapore

49

50

Survey in three countries51

52

53

54

Survey in two countries55 

56 
57

58%
58%
74%

Adults USA
Ohio, USA
Malaysia

58

59

60

83% Teachers Malaysia 61

Mean: 60,2%

Given this terminological confusion, a scale was developed to accommodate the 
advanced military environmental concepts involved in the study of MEL. A measure 
that combines the rating scales of Ehrampoush and Moghadam62 and Karatekin63 was 
developed with scores of ≤ 40% interpreted as ‘below standard’, 41–60% as ‘adequate’, 
61–79% as ‘good’ and ≥ 80% as ‘excellent’ MEK.64
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In the knowledge scale of the MEL questionnaire, 14 multiple-choice items assess the 
MEK of participants. Combined or average results for the knowledge scale representing 
the objective MEK of participants65 and graphically displayed in histograms66 form the 
cornerstone for analytical discussions in this section.

MEK according to the environmental course determinant (2017 results)

The annual military environmental course presented to a small group of soldiers 
targets military-integrated environmental management and provides contextualised 
military environmental education and training.67 The assumption reported on in 
this subsection is that having completed such courses, the soldiers’ environmental 
knowledge had improved. This would be consistent with a study by Culen and Mony, 
which found that youths exposed to environmental education activities scored higher 
on environmental knowledge scales, compared to those without exposure to such 
activities.68

Figure 2: contrasts the knowledge of participants who had completed an 
environmental course with those who had not. The F-test assessed the hypothesis 
that their knowledge was similar, regardless of whether participants had completed 
environmental courses or not.
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Figure 2 Average environmental knowledge score on completion of environmental 
courses

(Adapted from Smit, 2017)69
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The F-statistic (F 1, 1088 = 11.3, p < 0.01) shows that this was not the case and that 
the hypothesis could be rejected. A mean knowledge score of 75% for participants who 
had completed an environmental course and a mean score of 65% for those who had not 
underscore the statistically significant difference.70 

MEK according to the environmental course determinant (2018 results)

The test–retest results for the 2018 survey indicate an excellent 86% MEK among 
participants prior to attending the military environmental course. This increased slightly 
to 87% in the post-test. Although this is a similarly small increase to the results of the 
MEA, the initial knowledge level of 86% was remarkably high, making a substantial 
increase highly unlikely.

Because of the highly specific military content of the military environmental course, 
the course improved the MEK of participants to a greater extent than generic education 
would have done. In the 2017 survey, a 10% difference between participants who had 
completed the course and those who had not, was recorded. Although a similarly large 
increase was not achieved in the 2018 survey, the extremely high initial knowledge 
of the participants probably negated the possibility of a notable increase. This is a 
significant result, since it indicates a possible avenue for improving the MEK of SA 
Army soldiers.

Military environmental behaviour (MEB) in the SA Army

Environmental behaviour (EB) comprises the action component of EL, and the 
term ‘environmental action’ is sometimes used in the literature as a synonym for 
environmental behaviour.71 The behaviour scale of the MEL questionnaire used similar 
Likert-type response items as for the measurement of attitude; hence, the same statistical 
techniques were used here. 

MEB according to the environmental course determinant (2017 results)

Karakaya, Avgin and Yilmaz conclude that focused environmental education 
programmes could positively influence EB.72 Figure 3 contrasts the self-reported 
behaviour of participants who had completed an environmental course with those who 
had not. The F-test assessed the hypothesis that behaviour was the same, regardless of 
attendance of environmental courses. The F-statistic (F 1, 1088 = 2.6, p = 0.10) supported 
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the hypothesis, and it could be accepted.73

n=1 088
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Figure 3: Average behaviour score on completion of environmental courses

(Adapted from Smit, 2017)74

There was indeed no significant difference between the self-reported behaviour 
among participants who had completed environmental courses, and those who had not. 
The mean reported behaviour for participants who had completed an environmental 
course was 1.7, while those who had not completed such a course recorded a mean score 
of 1.8 on the five-point Likert-type scale. The small difference between the two groups 
was not statistically significant. 

This result differed from the findings about MEA and MEK, namely that the 
positive attitude and better knowledge gained from military environmental education 
and training had not translate into positive EB. Kollmuss and Agyeman allege that 
environmentally conscious environmental attitudes have a limited effect on pro-EB.75 
This view is shared by Gifford who identified 30 psychological barriers to behaviour 
change.76 Gifford and Nilsson concur and report 18 personal and social factors mediating 
and moderating conscious environmental behaviour.77 To complicate matters further, 
Klineberg, McKeever and Rothenbach suggest that the use of different components of 
environmental behaviour to measure EB influences results.78 

To conclude, environmentally conscious behaviour is a complex construct influenced 
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in different ways by an array of context-specific independent variables, making the 
capture of its educational and other behavioural determinants exceedingly difficult.

MEB according to the environmental course determinant (2018 results)

Participants in the 2018 survey scored an average of 2.0 on the Likert-type scale 
for MEB during the pre-test. After the intervention, a marked improvement to an 
average score of 1.6 was recorded. This is an interesting result, which indicated that, 
although participants had a positive attitude towards and good knowledge of military 
environmental issues prior to completing the course, they did not display a high level of 
pro-environmental behaviour in the military environment. This is corroborated by the 
work of Gifford79 and Gifford and Nilsson.80 

The statistically significant improvement of MEB recorded in the 2018 survey 
indicates the importance of a focused military environmental course in bringing about 
meaningful change in the EB of soldiers. The 2017 survey did not record a statistically 
significant increase in MEB, something also encountered by other scholars of EL.

Determinants of MEA, MEK and MEB had been investigated and were discussed 
in the previous sections. Attention now shifts to MEL, the construct derived from a 
combination of these three components of MEL.

Composite military environmental literacy 

A single, composite EL score can be calculated, although this is not common 
practice,81 because the scientific basis for doing so is still being developed.82 The 
usefulness of a composite EL score is, however, to be found in its practical application 
(for instance to compare similar EL studies or repeat surveys of the same population). 
McBeth et al. calculated a composite EL score based on results from the National 
Environmental Literacy Project as a baseline for middle-grade learners in the United 
States.83 McBeth et al.84 also developed a scoring system for composite EL results in 
which they contend that scores below 40% indicate a low level of EL, between 40% and 
70% a moderate level, and above 70%, a high level of EL. McBeth and Volk reported 
a moderate level of EL for both Grade 6 and Grade 8 participants,85 and in a follow-up 
study, McBeth et al. investigated the influence of a dedicated environmental programme 
on the EL of Grade 6 and 8 participants and compared it to the 2008 results.86 Although 
the results showed an improvement in the participants enrolled in the environmental 
programme, the composite EL results remained moderate for both grades. Karatekin 
used a five-part environmental literacy questionnaire and the same scoring system87 
as McBeth et al. to test EL levels of pre-service teachers in Turkey and also found a 
moderate level of EL.88

To meet the stated objective of the MEL study to provide a baseline for future 
studies, a composite MEL score was calculated using the method developed in 2008 
by McBeth et al.89 The questionnaire developed for the MEL study purposely balanced 
the measurement of the attitude, behaviour and knowledge scales that ranged from 13 
to 15 items each, negating the necessity of transforming the scores. However, two of 
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the scales (attitude and behaviour) used Likert-type questions, while environmental 
knowledge was scored as a percentage. To calculate a composite MEL score, the Likert-
type scores were converted to percentages using the formula: percentage = (Likert-type 
score minus 1)/4 x 100. The converted Likert-type scores ranged between 0% (value 1) 
and 100% (value 5). The composite MEL scores were calculated as an average of the 
three subscales, with the attitude and behaviour scores reversed, where MEL = (100 
minus attitude score) + (100 minus behaviour score) + knowledge)/3. These composite 
MEL scores can be used in comparative studies.

MEL according to the environmental course determinant (2017 results)

Smit et al., Karatekin et al. as well as Karakaya et al. all found a positive correlation 
between environmental education and training and EL.90 In all three studies exposure 
to environmental education and training opportunities led to better EL. The military 
environmental course, presented each year to a small group of soldiers, focuses attention 
on military-integrated environmental management and provides contextualised military 
environmental education and training.91 Only 4% of the participants in the 2017 survey 
had completed a military environmental course and their results for both attitude and 
knowledge were better than those who had not completed such a course. The good 
knowledge and favourable attitude apparently did not make any difference to the 
behaviour of the participants in the 2017 survey as no significant difference was found 
between the two groups for the behaviour scale.92 

The composite MEL results (yes 81%; no 75%) point to a significant difference 
in MEL between the two groups with soldiers who had completed the military 
environmental course outscoring those who had not (see Table 3).93 

Table 3: Attitude, behaviour, knowledge and MEL for the 2017 survey94

Attitude Behaviour Knowledge MEL
No military environmental 
course completed 1.8 1.8 65 75

Completed military 
environmental course 1.6 1.7 75 81

Of note in this regard is that the MEL of soldiers comprised the construct tested by 
the MEL questionnaire, and therefore represented the most important result from the 
surveys. MEA, MEK and MEK are only components of this construct and form the 
substructure of MEL.

MEL according to the environmental course determinant (2018 results)

In the 2018 survey, a marked improvement in MEL was observed. The pre-test 
result of 83% was well above the 75% recorded by participants who had not completed 
the military environmental course according to the 2017 survey (see Table 4). The 
improvement to 87% correlated well with the improvement recorded in the 2017 survey. 
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Table 4: Attitude, behaviour, knowledge and MEL scores before and after the 
military environmental course

Attitude Behaviour Knowledge MEL
Before 1.5 2.0 86.1 83
After 1.5 1.6 87.1 87

Conclusion

The two independent surveys – conducted at different scales, temporally removed 
from each other, and using different methodologies – rendered similar results. According 
to the results, a focused, dedicated MEM course could significantly improve the MEL of 
soldiers, something general education cannot accomplish. These results resonate well 
with examples from literature.

Given the potential negative impact of military activities on the environment, as 
well as the known complexities of the factors influencing environmentally conscious 
behaviour, it is imperative that soldiers be regularly exposed to structured education and 
training programmes aimed at enhancing MEL. 

The present five-week course should be made available to more soldiers, possibly by 
presenting it bi-annually. It should also be considered dividing the course into smaller 
components that can be presented to soldiers at different junctures in their career path. 
Early intervention is especially valuable so that soldiers at the lowest levels can realise 
the impact of their activities on the military environment. In the final instance, the 
importance of sound MEL should be brought to the attention of the senior management 
of the South African National Defence Force (SANDF). Since the SANDF is a 
command-driven organisation, the agreement and approval of the most senior officers is 
non-negotiable to enhance the good MEL of the SA Army. 

As the importance of having environmentally literate soldiers is incontestable, it 
is imperative that soldiers be exposed to such interventions to ensure good MEL. The 
good news is that an SA military environmental course of this nature exists and the 
positive influence of this course on the MEL of SA soldiers is proved by this research. 
The bad news is that only about 4% of SA soldiers are exposed to this intervention. This 
is a situation that calls for rectification if the MEL of soldiers is important – and it is.
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