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Abstract. This research aims to obtain revised validity and reliability of an outdoor survey instrument to 

self-evaluate strategic knowledge, efficient behaviour, and affective value among students aged 13-17 

years. The researchers used six survey evaluation, namely the Tennessee Self Concept Questionnaire, 

Multifactor Leadership Questionnaire (MLQ), Participant Motivation Questionnaire (PMQ), Cooper 

Smith Inventory, Group Environment Questionnaire (GEQ), and Outdoor Education Manual (MPL) to 

develop an outdoor self-evaluation questionnaire on strategic knowledge, efficient behaviour, and affective 

value (SKEBAV). The Development of the survey instrument involved 120 male and female research 

samples aged between 13 and 17 years old who were selected through purposive random sampling.  The 

research method applied is in the form of pre-experimental one group pre-test–post-test design. Results of 

the analysis showed that overall activity expert validity is r = .90 and language expert validity is r = .93, 

while the Cronbach alpha reliability correlation value of outdoor education instrument evaluation survey 

is r = .90. Next, this survey was tested again for construct validity using factor analysis method for 

statistical analysis where it validates each item to be either correctly evaluated according to the components 

or not. Analysis results showed that Bartlett’s test is significant at p < .05 and Kaiser-Meyer-Olkin index 

range is r = .80. A variant of 90.16 percent is explained from 18 components which were analysed with 

more than one eigenvalue. A total of 50 survey items were produced out of the survey’s 100 items based 

on this factor analysis method. Research has shown that the survey instrument developed is valid and 

reliable to be used for Sabah’s Co-curricular Camping activities.  
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1 Introduction 

 

  Outdoor Education is an individual’s transformation process that involves his or her 

knowledge, skills, or behavior due to experience [1]. Outdoor Education has the capability to 

liven up its curriculum scene, where it links theory and reality in a natural environment. It helps 

students to comprehend the environment better in addition to stimulating the physical activities 

in Outdoor Education. 

Apart from that, Outdoor Education assists the development of cognitive, affective, and 

psychomotor values on top of an individual’s social values whenever Outdoor Education 

learning is being applied [2]. It is a unique education niche due to its amalgamation of the 

teaching process with learning that is based on theory and practice carried out in a natural 
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environment, or the nature. The usual activities in Outdoor Education includes camping, 

kayaking, orienteering, flying fox, wall climbing, rock climbing, learning adventure, mountain 

climbing, cycling, start aid and many more [3]. 

Outdoor Education philosophy describes nature as a living laboratory abundant with the 

sources of knowledge.  It can be intertwined with practices that could enrich experience and 

nurtures fine values that would give birth to an individual that is mentally, spiritually, and 

physically sound, in a bid to foster integration among the society and create national unity [4]. 

It is a common consensus that in Malaysian schools, Outdoor Education program scope spans 

over the knowledge of nature and the development of positive outlook towards it. Outdoor 

Education can develop moderation in self-efficacy in addition to enhancing the leadership 

quality in an individual and the society. This program also serves as the finishing touches to 

academic knowledge in a real or realistic situation and employs the behavioral efficiency skills 

when interacting with the nature frequently [5]. 

In line with the National Education Philosophy, the Malaysian Ministry of Education has 

established co-curriculum centers in each state as a concept hoped to promote Outdoor 

Education to students. These state co-curriculum centers aim to provide learning experience 

through real life activities, in addition to emphasizing enhancement in knowledge, skills, 

discipline, self-confidence, and fine value fortifications that could lead to an individual’s 

excellence [6]. 

The co-curriculum center serves as an Outdoor Education institution that organize 

activities involving core curriculum and elective curriculum. Core curriculum are curriculums 

compulsory in each program. In contrast, elective curriculum comprises of religious and moral 

education, patriotism, motivation, nature education, start aid and social services. Land activities, 

air activities, and high-risk activities are the choices of activities available in Outdoor Education. 

Land activities primarily involves activities like camping craft, orienteering, survival, cycling, 

mountain climbing, obstacle clearing and marching. On the other hand, water activities included 

self-confidence and water safety activities, swimming, kayaking, rafting, tubing, and snorkeling. 

High-risk activities are classified as activities such as wall climbing, flying fox, repelling and 

rope skills [6]. 

The Outdoor Education program organized by Sabah State Co-curriculum Center is rapidly 

gaining favorable response from schools in Sabah.  The organized program was found to have 

a positive impact on motivation, group unity, self-efficacy, and human development [6]. 

However, the 2012 Annual Sabah Co-curriculum Center report did not present the strategic 

knowledge, efficient behavior and participant’s affective aspect using a validated, reliable, 

systematic, and consistent instrument when assessing the participants of Outdoor Education 

program in this center.      

Consistent testing, measurement, and evaluation plays an imperative role in ensuring the 

achievement of Outdoor Education objectives. Method of assessment is an integration of 

information gathering, information interpretation or evaluating the procured information, and 

decision making [7]. Curated information based on outdoor education study should be 

systematic and orderly to ensure an assessment could be conducted. An Outdoor Education 

instrument that consisted of consistent testing, measuring, and assessment can be used to test 

and collect information or data for a study. An assessment had to be conducted to determine an 

individual’s achievement in Outdoor Education. To fulfill the objectives of an instrument, only 

the testing, measurement, and evaluation based on valid and reliable assessment instruments can 

accurately analyze the data [8]. 

Validity and reliability instruments are pivotal in ensuring instrument accuracy against 

errors. The higher the value and degree of validity and reliability of an instrument, the more 



 

accurate the data obtained for creating a good and high-quality study in Outdoor Education is 

[9]. The validity and reliability of an instrument should closely follow the set criteria to ensure 

its capacity to measure, assess and evaluate correctly. To date, the only available validated and 

reliable education evaluation instrument for the measurement of strategic learning, behavior 

efficiency and affective for students aged 15 and 16 in Sabah co-curriculum center are 

international ones. Hence, this study aims to establish the validity and reliability of the Outdoor 

Education assessment instrument for secondary school students aged 13 to 17.    

In this study, the researchers employed Multiple Intelligence Theory [10] and True Score 

Theory [11], which are highly relevant to the study. The domains of strategic knowledge, 

behavior efficiency, and affective that were coupled with validity and reliability played a key 

role in developing an accurate and correct assessment instrument to test the Outdoor Education 

evaluation instrument [12-17]. Several appropriate test instruments were selected to be used in 

this study by the researchers, based on prior studies. Ahmad Hashim (2004) stated that an 

instrument or test to be used in the measurement and assessment of an information should have 

the characteristics of reliability, objectivity, and validity. Only tests boasting these features 

could provide an accurate measurement.    

The objective of this research is to find the outdoor education camping instrument through 

several change factors that are related to the students who fully participated in the camping 

activity. To attain this goal, the researchers have underlined several research objectives such as 

determining the instrument validity based on activity experts and language experts, outdoor 

education instrument’s reliability and validity of outdoor education instrument isolated 

construct. 

2 Methods 

This study strives to develop a questionnaire and establish the validity and reliability of an 

outdoor education evaluation instrument. To achieve this goal, a pre-experimental study by the 

method of one group pretest–posttest was performed. The experimental design for one group 

pretest–posttest method consisted of three steps [18]. First, administrating the pre-tests to 

measure dependent variable; second, treatment application or intervention to the subjects; and 

third, re-administration of post-tests to dependent variables. This study is divided into three 

parts, the first part being to obtain the validity of content and the validity of Language from 

appointed experts for the constructed instrument. The second part involves acquiring the 

reliability of constructed instrument post activity and the third part aims to get the construct 

validity via principal component analysis test to ensure each item in each three components truly 

represents the said components and did not deviate from the true component.  

The researcher has adapted and changed several questionnaires and manual taken from 

other studies in order to develop the questionnaire specifically for the aspects of strategic 

knowledge, efficient behaviour and affective domain, similar to the survey on Tennessee self-

concept [19], multifactor leadership questionnaire [20]; participant motivation questionnaire 

[21] Cooper Smith inventory [22] and group environment questionnaire [23]. The Outdoor 

education manual [24] was used to develop a questionnaire for strategic knowledge and affective 

domains. This questionnaire was selected based on first, possessing high validity and reliability; 

second, successfully meeting the requirements of Gardner’s Multiple Intelligence Theory and 

true score theory; third, the questionnaire items could fulfill the measurement aspect for strategic 

knowledge components, behavior efficiency and affective; and lastly, is suitable to use by 



 

students aged 13 and 17 of both genders.  All questionnaires were tested using the five-point 

scale. A total of 100 items for the questionnaire were developed to be tested during the outdoor 

education camping.  The amount of questionnaire items for strategic knowledge component is 

25, efficient behaviour has 25 items whilst affective was given 50 items. 

For data collection, the researchers use SPSS version 17.00. The analysis used included 

field experts and language experts’ validity analysis; to enable every item asked the ability to 

fulfil the criteria required and to focus on the right component. Next, Cronbach Alpha statistic 

was used to obtain reliability while isolated construct validity was used with factor analysis 

method. The extraction technique applied in this analysis was Principal Components Analysis. 

Orthogonal rotation factor which is the Varimax rotation method was also used. This factor 

analysis method was carried out according to three main steps. Firstly, it involves evaluating 

suitable data for factor analysis method. Secondly, the extraction factor, and thirdly, the 

application of rotation factor and interpretation [25]. To evaluate whether the data is suitable, 

the researchers had examined the correlation coefficient matrix values at 0.3 and above [26].  

Bartlett’s test (Bartlett’s test of sphericity) was used to see whether the sample is sufficient.  

Factor analysis method would be suitable when the results from Bartlett’s test is significant (p 

<.05) and Kaiser-Meyer-Olkin (KMO) index range is in between 0 to 1, with r =.3 suggested as 

the minimum value for a good factor analysis [27] 

  

2.1   Sample Size and Subjects 

 

Table 1 depicted the sample size selection for this study, which was done according to 

Power Tables for Effect Size (ES) [28]. Past researchers agreed that sampling power value at 

.80 is reasonable and realistic for a behavioral science research [29]. The researchers used 

minimum size effect value (d) .50 for sample to lessen the degree of error effect. A significant 

level of α = .05 was set by the researchers in this study. A total of 120 subjects will be used as 

study samples (60 = male, 60 = female), of whom will participate in outdoor education camping 

and are made up of students aged 13 to 17 years old from secondary schools of every district in 

Sabah.  This is finalized after considering the possibilities of absence or mortality [18]. The 

students involved are individuals with basic knowledge of Outdoor Education activities. 

Following that, the researchers drafted sampling framework by using intact sampling strategy, 

which is also known as purposive sampling [30-31]. 

 
Table 1. Study Sample Size Based on Power and Effect Size 

ES Power=.80 for α = .05 and .50 

α2 = .05 (a1 = .025) 

d 

Power .10 .20 .30 .40 .50 .60 .70 .80 1.00 1.20 1.40 

.25 332 84 38 22 14 10 8 6 5 4 3 

.50 769 193 86 49 32 22 17 13 9 7 5 

.60 981 246 110 62 40 28 21 16 11 8 6 

2/3 1144 287 128 73 47 33 24 19 12 9 7 

.70 1235 310 138 78 50 35 26 20 13 10 7 

.75 1389 348 155 88 57 40 29 23 15 11 8 

.80 1571 393 175 99 64 45 33 26 17 12 9 



 

.85 1797 450 201 113 73 51 38 29 19 14 10 

.90 2102 526 234 132 85 59 44 34 22 16 12 

.95 2600 651 290 163 105 73 54 42 27 19 14 

.99 3675 920 409 231 148 103 576 58 38 27 20 

3   Results and Discussion 

Results from the analysis of activity expert correlation validity value for outdoor education 

survey instrument analysis are as follows: expert one is .85, expert two is .90 and expert three 

is .92. As for the whole expert validity, it was at r = .90.  According to Sidek and Jamaludin32 

and Tuckman and Waheed33, the value r = .70 was considered as mastery or attainment of the 

highest achievement level. As for the analysis of language expert correlation validity value for 

outdoor education survey instrument, the details were as follows; language expert one, r = .90, 

language expert two, r = .89 and the third expert, r = .91. Total value of reliability for language 

expert validity was r = .91. In addition, total value of Cronbach Alpha for strategic knowledge 

component was r = .89, efficient behaviour r = .88, and affective r = .90.  

The whole outdoor education survey instrument had the Cronbach Alpha correlation value 

of r =.90. This shows that the survey instrument that was adapted and developed can be used. 

However, factor analysis was still conducted to ensure that each item that was developed were 

able to test the right component and are non-repetitive. This research analysis showed that all 

questionnaire items in this study had correlation coefficient value of r =.3 and above. The KMO 

value obtained was r = .80.90.16 and Bartlett’s test was significant (p =.000), therefore factor 

analysis was deemed suitable to be used in the next test. Kaiser’s criterion technique was used 

to determine the number of components. Components with only eigenvalue one or more were 

selected in this analysis.  There were 18 analysis components which had more than one 

eigenvalue: all of these 18 analysis component explained 85.13 percent variance. Matrix 

component showed loading in each line and expressed each survey item’s correlation with 

strategic knowledge, efficient behaviour, and affective domains. To maintain three components 

for the next analysis, the researchers used varimax rotation method to minimize the number of 

survey items that had high correlation on each factor. According to Tabachnick and Fidell, 

results based on orthogonal rotation was easier to translate and report. 

 Table 2 shows the results from the three components rotation using the varimax 

rotation method. Results showed that the first component explained 11.255 percent of variance, 

the second component explained 10.927 percent of variance, and the third component explain 

10.544 percent variance. The total amount of variant available which could be explained by all 

three components was 66.16 percent variance and remain unchanged after rotation.  

 
Table 2. Total Variance Explained (Extraction Method: Principal Component Analysis) 

        Component Rotation Sums of Squared Loadings 

           Total % of Variance Cumulative % 

       1 10.692 11.255 11.255 

       2 10.380 10.927 22.182 

        3 10.016 10.544 32.726 

 

Based on Principal Component Analysis, from 100 survey items only 50 showed high 

communality score. Component line one represented the outdoor evaluation instrument which 



 

measures strategic knowledge, the second line represented outdoor evaluation instrument which 

measures affective domain, while the third line represented outdoor education evaluation 

instrument which measured efficient behaviour.  

Table 3 shows a total of 50 items from 100 survey items that consisted of strategic 

knowledge, efficient behaviour and affective components were eliminated during the factor 

analysis processes. This was due to the loading factor being lower than .30, with no relation 

between survey item and the component [34]. 

 
Table 3.  Item before and after principal component analysis 

Component Item for Analysis Factor 

       (100 Items) 

Item selected after Analysis Factor 

                   (50 items) 

Strategic knowledge S1, S2, S3, S4, S5, S6, S7, S8, S9, 

S10 

S11, S12, S13, S14, S15, S16, S17, 

S18, S19, S20, S21, S22, S23, S24, 

S25  

S9, S24, S11, S12, S13, S14, S15, 

S16, S17, S18, S5, S2, S1, S3, S22,  

Efficient behavior S26, S27, S28, S29, S30, S31, S32, 

S33, S34, S35, S36, S37, S38, S39, 

S40, S41, S42, S43, S44, S45, S46 

S47, S48, S49, S50, 

S28, S30, S32, S33, S34, S35 S36, 

S37, S38, S39, S42, S47, S48, S49, 

S50 

Affective value S51, S52, S53, S54, S55, S56, S57, 

S58, S59, S60, S61, S62, S63, S64, 

S65, S66, S67, S68, S69, S70, S71, 

S72, S73, S74, S75, S76, S77, S78, 

S79, S80, S81, S82, S83, S84, S85, 

S86, S87, S88, S89, S90, S91, S92, 

S93, S94, S95, S96, S97, S98, S99, 

S100 

S54, S55,  S58, S60, S62, S64, S66, 

S68, S69, S75, S76, S77, S81, S83, 

S86, S88, S91, S93, S94, S95 

 

Selection for construct component for strategic knowledge, efficient behaviour and 

affective domain in this study was based on high main loading and it was found to exceed the 

correlation coefficient value r = 0.50. This was caused by a high correlation value of a test on a 

measured factor, that indicates close relation with the factor. Thus, by referring to Pallant35, this 

finding is significant and consequently the 50 strategic knowledge, efficient behaviour and 

affective survey items in this analysis are accepted as valid for outdoor education survey items 

in this research.  

Hence, it is hoped that this reconstructed questionnaire is of high quality and could have a 

high impact in evaluating the learning in Outdoor Education for the three components, namely 

strategic knowledge, behaviour efficiency, and affective; in addition to be widely used in 

Outdoor Education of Sabah secondary school camping activities.   

A certain test instrument must be measured using several statistical methods so that the 

test instrument that was measured is consistent and reliable [35-37]. This is supported by 

Baumgartner and Chung who stated that an instrument which has construct validity is a valid 

and reliable instrument and could be used on any population that is being tested.  Having formed  

50 out of 100 outdoor education evaluation survey instrument that is valid and reliable, it could 

now provide the right and  accurate information and feedback to the Sabah State Education Co-

curricular Department in order to make improvement for whatever that is lacking currently and 

in the future.  One of the common issues is the inability to provide accurate and correct feedback 

prior to the camping activity initiation. 



 

This study findings are consistent with those of D'Amato and Krasny and Thapa that 

demonstrated how students who have participated in Outdoor Education showed positive 

changes post assessment. The conducted activities were found to help the students to 

comprehend Outdoor Education better from the aspects of skills, knowledge, and societal 

values. This result was also supported by the studies of Sibthorp and Jostad and Gordon, who 

demonstrated a significant improvement among students who participated in Outdoor 

Education, since the students were highly interested in fun activities. Besides, the students 

learned novel knowledge while gaining experience and applied it in their school learning. 

Outdoor Education also conveyed positive implications towards learning and motor skills, 

knowledge in Outdoor Learning, and affective values that could be applied in school. This 

demonstrated that a built instrument could aid the identification of the weaknesses and the 

strengths of a participant while engaging a camping activity; where the weaknesses can be 

addressed rapidly and consequently help each participant to find and manifest their hidden 

potentials, which could simultaneously create future leaders [43-45]. 

4   Conclusion 

 

Based on the study of Outdoor Education Instrument Validity and Reliability done by the 

researchers, it was found that each item developed with the statistical factor analysis method 

was valid and reliable. Out of the 100 items constructed, a total of 50 items were obtained via 

the factor analysis statistical method. The developed questionnaire was retested based on 

construct validity to ensure the item’s validity and reliability. It is hoped that this reconstructed 

questionnaire is of high quality and could have a high impact in evaluating the learning in 

Outdoor Education for the three components, namely strategic knowledge, behaviour efficiency, 

and affective; in addition to be widely used in Outdoor Education of Sabah secondary school 

camping activities.   
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