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 A survey and exploratory study were conducted to analyze Lake Tempe as a 
resource for contextual learning (CTL). The first phase of the study included 
exploring the lake’s potential through interviews with the people who live in 
the lake’s coastal region. Quadrat transects were done to identify aquatic 
plants around the lake. A feasibility analysis was conducted to see the lake’s 
potential as a learning resource. Field data were collected and compared to 
the environmental biology (EB) curriculum, responses, and learning 
outcome. The data were analyzed descriptively and tested using a paired-
sample t-test. The results showed differences in the three stations’ 
physicochemical parameters and decreased quality of the water. It was found 
that anthropogenic activity had a significant contribution to the lake’s 
pollution. Nine species of six aquatic plant families were found in the lake. 
The survey revealed that the lake was feasible as a learning resource with 
criteria easy to access, safety, time efficiency, costs, and the material's 
suitability for EB courses. The t-test showed a difference in the students’ 
scores between before and after exploration practices. These findings suggest 
that Lake Tempe can serve as a resource for CTL in EB courses. 
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1. INTRODUCTION 

Current educational problems are becoming more complex [1], [2]. The root of the academic issues 
lies not far from the lack of students' awareness of learning, poor understanding of the concepts learned, and 
improper learning processes [3]. The development of different learning models and methods [4], teaching 
media [5], assessment techniques, and refinement of the curriculum at all educational levels continues to be 
carried out to overcome learning problems [6]-[9]. These efforts are made to improve the quality of 
education, especially in Indonesia. Besides, people are being equipped with skills and abilities to compete in 
the global world. 

Globally competent people can examine local and global problems, understand worldview 
perspectives, interact and act responsibly for the common good [10], [11]. Therefore, undergraduate schools' 
learning process is carried out based on the Indonesian National Qualifications Framework (INQF). The 
learning outcomes specified in the INQF consist of interrelated knowledge, attitudes, and skills [12]. Students 
must be able to apply, study, design, leverage science and technology at the basic education level, and solve 
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problems based on their respective areas of expertise [13]. Realized the demands of the INQF, it is necessary 
to choose and develop an appropriate learning approach, meaningful learning, and relevant teaching materials 
to support the learning process [14]-[16].  

Relevant learning resources can support learning outcomes at all educational levels [17], [18]. In 
line with previous research [16], [19]-[21], learning resources need to be developed as they help students 
obtain information and data to improve learning effectiveness. Learning resources need to be suitable with 
students’ characteristics [22], [23], nature of learning, classroom problems, and contexts of everyday life 
[24]. Learning resources should be compiled according to their users' needs, namely, the users' geographical, 
ethnographic, and regional-prosperity background. Besides, the selection of learning resources should be 
based on local potential [25], [26], and local problems [27], [28]. 

Discussing local problems in the classroom is a realization of contextual learning. Contextual 
learning allows students to build relationships in a more relevant and meaningful context. In contextual 
learning, lecturers can, for example, convert learning material into easily understandable learning content. In 
Biology, it is believed that the truth mainly lies in empirical evidence [29], [30]. Contextual learning can 
strengthen the teacher's role as a facilitator who guides students in constructing knowledge to become 
intelligent, creative, and innovative individuals, such as suggested by 21st-century education [31]-[34]. 
Hence, contextual learning is useful to improve students’ ability to understand, prove, and uncover biological 
facts in the students' environment. 

One of the frequently discussed topics on social media, television, and other communication media 
is pollution. In Indonesia, corrosion and environmental damage seem to get worse day by day. Pollution has 
directly threatened human life, which has terrible implications on nature, such as triggering natural disasters 
and diseases. Lake Tempe is an example of pollution phenomena that are happening in Indonesia. Lake 
Tempe, located in South Sulawesi, has been polluted by human anthropogenic activities that negatively 
impact the environment [35], [36]. Harmful substances have continuously contaminated the lake, so the water 
quality has been decreased significantly. Students as human successors are expected to recognize 
environmental problems and overcome ecological issues [24], [37]. Local such matters are highly relevant for 
students to learn, especially college or university students. Incorporating environmental issues into the 
classroom is key to the science learning process [38]. 

Academic units, especially universities, have not made optimal use of the natural environment as a 
resource for learning [39], [40], especially the local potential in their respective regions. Instructional 
materials and media merely cover issues in the school/campus environment, ignoring the local potential. 
While magazines, e-books, and international references can be used as learning resources, the pre-service 
biology teachers in a private university in South Sulawesi are only provided with textbooks and the Internet 
(blog and Wikipedia). They can learn the environmental issues through direct environmental observations 
[41], yet the university only allows them to understand concepts and theory. As a result, the students’ 
academic achievement and learning outcome cannot improve accordingly.  

A number of researchers have examined local potentials as a source of contextual learning [25], 
[26], [28], [40], [42], [43] through the development of monograph books [44]-[46], student activity sheets 
[28], [47], learning module [16], [48]-[51] and other types of instructional media [3], [52]-[54]. However, 
there is still little information available on students' perception of the local potential after conducting direct 
exploration activities on the study participants. Also, there are limited research reports that analyze the 
suitability between learning outcomes and facts obtained from contextual exploration results at the college 
level. The local potential can be utilized as a source of contextual learning through excursions. This study 
aimed to analyze Lake Tempe's potentials as a contextual learning source based on exploratory activities 
based on the description above. A feasibility study was conducted to examine the lake’s potential as a 
resource for contextual learning by collecting students’ answers and analyzing their academic achievement 
and cognitive learning outcomes. 
 
 
2. RESEARCH METHOD 
2.1. Research model 

The current study consisted of two phases: a descriptive exploratory study and a feasibility survey. 
The first phase aimed to observe and explore the lake’s potential through interviews with the community 
members who live in the lake’s coastal region. In the second phase, a feasibility survey was conducted to 
examine the lake’s potential as a learning resource based on historical facts that were later compared to the 
performance of the environmental biology students and the pre-service biology teachers’ responses. The 
study was conducted in Lake Tempe, located in Wajo Regency, South Sulawesi, Indonesia as shown in 
Figure 1. 
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2.2. Participants 
There were two categories of participants in this study, namely society, and pre-service biology 

teachers. A group of local community members was invited for an interview. The interview was conducted to 
obtain information about potential and people activities that can reduce Lake Tempe water quality. The 
interview participants were selected using the purposive sampling technique based on the intensity of 
community activities. There were 150 local people live in the lake’s coastal area participating in the 
interview. Meanwhile, the feasibility survey was conducted on 32 pre-service biology teachers (17 women 
and 15 men) who were enrolled in the environmental biology course at Puangrimaggalatung University, 
South Sulawesi. 
 
 

 
 

Figure 1. Location of exploration activities in Lake Tempe 
 
 
2.3. Research instrument 

Interview guidelines and questionnaires were used as the instruments for data collection in this study 
[55]. The questionnaire was developed and modified from Surakusumah, Koesbandiah, and Nilawati [56] to 
examine Lake Tempe's feasibility as a learning resource for the environmental biology course. The indicators 
of the questionnaire consisted of: 1) Ease of access; 2) Security; 3) Time and cost efficiency; 4) Relevance to 
the teaching materials as shown in Table 1. The questionnaire used the Guttman scale, consisting of 
statements in the form of a checklist with a yes or no choice.  

The instrument used to measure the students’ cognitive learning outcomes were 25 multiple-choice 
questions. The questions were developed based on the learner's performance on water pollution and 
alternative problem-solving. The questions were formulated according to the cognitive levels set by Bloom’s 
taxonomy version. 
 
 

Table 1. Lake Tempe feasibility tool grid as a learning resource 
Indicator  No Statement 

Ease of access 1 Lake Tempe is close to the campus location. 
2 The location of Lake Tempe is close to the residence of the pre-service biology teachers. 
3 The location of Lake Tempe is accessible by land and water transportation. 
4 Lake Tempe is easy to find on the google map. 
5 The road access to Lake Tempe is good, so it is not dangerous to visit the area. 

Security 1 The Lake Tempe area is close to the housing complex. 
2 Some officers or guides can accompany you as you go to Lake Tempe. 

Time efficiency 1 It takes less than 30 minutes to reach Lake Tempe on foot. 
2 It takes less than 10 minutes to reach Lake Tempe by motorcycle. 

Cost efficiency 1 There is no registration/ticket fee for visiting the lake. 
Relevance to the teaching materials 1 Lake Tempe deals with the interaction of living things with the environment 

2 Lake Tempe deals with the physicochemical parameters of water. 
3 Lake Tempe deals with water pollution. 
4 Lake Tempe deals with the diversity of microorganisms. 
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2.4.  Data collection 
The data were collected based on the objectives of the study. The data consisted of: 1) 

Physicochemical parameters of Lake Tempe water: water samples were obtained at three points, namely in 
the inlet area (119028’13” E,4002’10” S), in the middle are (119027’29” E, 4003’34” S), and in the outlet area 
(119027’15” E,4003’42” S). Sampling and testing were carried out twice with an interval of one day. It is 
assumed that their presence represented the physicochemical parameters measured, and the piece of seawater 
at each point was performed by random selection (taking a moment). Water samples were taken at 9-10 a.m. 
with a long-handled plastic shovel following SNI 6989.59-2008 concerning the method of wastewater 
sampling.  

The Observed Parameters of Lake Tempe water is shown in Table 2. Furthermore, the water 
samples were placed in 1-liter plastic polyethylene bottles. Temperature, pH, DO, TSS of the water samples 
were measured directly on-site, and DO parameters were measured in the laboratory. Table 2 shows the 
measuring instruments. 2) Human activities that may pollute Lake Tempe, resulting from face-to-face 
interviews with people living in the coastal areas; 3) Identification of aquatic plants found during the 
exploration operations. The transect method was applied to collect aquatic plant samples from each research 
station. Each transect had a size of 2x2 meters. The plants were taken out of the water slowly to remain 
intact. The collected aquatic plants were stored in plastic samples and preserved with 40% alcohol, and 
identified in the laboratory. The aquatic plant species were collected, observed, and then documented and 
compared with the Southeast Asian book about aquatic weeds. 

The results of the exploration activities were compared with the Environmental Biology learning 
materials. The students’ exploration activities were compared to the students’ achievement and cognitive 
learning outcomes. The relevance to the material was determined based on the field data. The feasibility 
survey was conducted by distributing a questionnaire to the student participants. After coming back from a 
field-trip from Lake Tempe, the students were asked to do a test.  

 
 

Table 2. Observed parameters of Lake Tempe water 
Parameter Unit Laboratory equipment Measurement 

Temperature 0C Thermometer digital In-situ 
Brightness Cm Disk Secchi In-situ 
Depth (cm) Cm Peilschaal In-situ 

pH - Portable pH meter In-situ 
DO mg/L Do meter digital In-situ 

BOD mg/L Winkler Ex-situ 
 
 
2.5.  Data analysis 

Data from the exploratory research and observation were described based on the on-field study 
results. The interview and questionnaire results were analyzed descriptively. The questionnaire’s responses 
were expressed in a percentage calculated using the following formula: 
 

𝑃𝑒𝑟𝑠𝑒𝑛𝑡𝑎𝑔𝑒 =  
∑ 𝑠𝑐𝑜𝑟𝑒

𝑛 × ℎ𝑖𝑔ℎ𝑒𝑠 𝑣𝑎𝑙𝑢𝑒 × 𝑟
 × 100% 

 
Note:  
n=The sum of questionnaire items 
r=The total number of respondents  
 

The percentage of each indicator was interpreted based on the categories performed by 
Surakusumah, Koesbandiah, and Nilawati [56]. The interpretation of each type is shown in Table 3. The data 
on the students’ learning outcomes were analyzed qualitatively and descriptively. The pre-test and post-test 
data were analyzed using the Paired Sample t-test. Before conducting the t-test, the normality of the data was 
tested using Kolmogorov Smirnov in SPSS. If the probability was > the significance level (alpha=5%), the 
data were considered normal [57]. The data normality result is presented in Table 4. 

Based on the normality test result, it was reported that the learning outcome data were distributed 
normally with a probability of 0.134, which is >alpha (5%). Therefore, it was concluded that the data had a 
normal distribution. 
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Table 3. Lake Tempe feasibility category  
Percentage Interpretation 

81% ≤ score of ≤ 100% Very decent 
61% ≤ score of ≤ 80% Decent 
41% ≤ score of ≤ 60% Fairly decent 
21% ≤ score of ≤ 40% Insufficient 
0% ≤ score of ≤ 20% Not feasible 

 
 

Table 4. Normality test of the students’ learning outcomes 
Residual for dependent Kolmogorov Smirnov N Sig. Decision 

Learning outcome 0.137 32 0.134 Normal 
 
 
3. RESULTS AND DISCUSSION 

The documentation of the exploration activities carried out by the pre-service biology teachers is 
shown in Figure 2 The exploration results are described in terms of historical facts about: 1) The impact of 
examining the physicochemical water parameters; 2) The development of analyzing community activities 
that can reduce the quality of Lake Tempe's water; and 3) The effects of identifying aquatic plant species. 
 
 

 
 

Figure 2. The pre-service biology teachers conducted exploration activities at Lake Tempe; A.1-A.3 
measuring the physicochemical parameters of Lake Tempe; A.4-A.5 identification of aquatic plants 

 
 

3.1. Physicochemical parameters of Lake Tempe water 
Physicochemical parameters of Lake Tempe water can be used to describe the quality of Lake 

Tempe. The results of the physicochemical analysis at the three research sites are shown in Table 5. The 
temperature of Lake Tempe waters ranged between 29.00 and 31.50°C. The water's lowest temperature was 
found in the inlet area of the lake, while the highest temperature of the water was found in the middle area of 
the lake. The water temperature range is always reasonable, which means it has complied with the quality 
standard set by the Government Decree No. 82 of 2001 (29 and 32°C). This proves that the temperature in 
Lake Tempe can be categorized as standard for the organisms. In line with the study of Yani, et al. [58], 
water temperature fluctuates due to the zone's climate situation. 
 
 

Table 5. The physicochemical analysis of Lake Tempe waters 
Parameter Quality standard (usual) Station 

Inlet Middle  Outlet 
Temperature (C) 28-32 29.00 31.50 30.00 
Brightness (cm) - 18.71 29.31 27.76 

Depth (cm) - 142 174 155 
DO (mg/L) >4 5.40 4.60 3.95 
pH (mg/L) 6-9 6.5 6.00 7.50 

BOD (mg/L) 3 6.50 5.50 6.50 
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The water brightness of the middle area of the lake was between 18.71 and 29.31 cm. Normal light 
supports the life of aquatic organisms. The central area of the lake may have high water brightness because it 
is the least polluted area. There is no overhaul or decomposition by aquatic organisms. The water is clear, 
and the light transmission is higher compared to the inlet and outlet areas. The lowest brightness (18.71 cm) 
was found in the inlet area because it is close to a region's residential area. The municipality uses the lake for 
daily activities such as bathing, washing, disposing of household waste or municipal waste. A low brightness 
of water can affect the organisms living in the water [55], [58]. According to Li and Liu [59], lower intensity 
of illumination results in worse quality of water.  

The pH measured at each research station was between 6.5 and 7.5, which is in the lowest 
permissible range. This may be caused by human agricultural activities that are conducted around the lake 
[58]. The high concentration of natural substances penetrating water may lower the water's pH, where the 
water becomes more acidic instead of raw [60]. 

The dissolved oxygen (DO) in the water varied between 3.95 and 5.40 mg/l. A high concentration of 
dissolved oxygen in the lake's outlet area can be associated with the water's low temperature. This statement 
is in line with the opinion [61] that weather significantly influences oxygen solubility. When the climate is 
intense, the oxygen in the water increases. According to Li and Liu [62], oxygen dissolved in water is 
generated from the photosynthesis process of aquatic plants and the air through the diffusion process that 
slowly penetrates the water surface. Dissolved oxygen is also heavily influenced by many factors such as 
temperature, salinity, and photosynthesis. Despite so, the DO content in the Lake Tempe outlet area is 
considered good. 

The BOD value is a value that indicates the oxygen content needed by aerobic bacteria to oxidize 
organic matter in water. Indirectly, BOD also suggests the presence of organic matter in water. The highest 
BOD value in Lake Tempe was found at the inlet (6.50), middle (5.50), and outlet (6.50) areas, with an 
average range of 5.50-6.50 mg/L. Judging from this value, the water's BOD values have exceeded the 
minimum limit of 3 mg/L (Government Regulation of the Republic of Indonesia No. 82, 2001). The high 
BOD value in the inlet section can be associated with the low DO value in the inlet section, and it is believed 
that the inlet contains much organic waste. The amount of oxygen that microbes need to decompose organic 
materials is significant, which means that the BOD number is high; with much oxygen required to break 
down the organic materials, the dissolved oxygen content (5.40) inlet will decrease. According to the opinion 
of Penn, Pauer, and Mihelcic [63], the DO value will decrease when the BOD value increases. Overall, it can 
be seen that the Lake Tempe outlet area is in excellent condition compared to other stations. 
 
3.2. Community activities in the coastal region of Lake Tempe that pollute the lake 

Based on the results of field exploration, the differences in the effects of the three stations' 
physicochemical parameters became apparent. The difference in the lake’s physicochemical parameters was 
influenced by various factors, namely by anthropogenic activities. The community activities that resulted in 
Lake Tempe pollution are presented in Table 6. The activities include washing, bathing, farming, manure 
disposal, throwing plastic or glass waste into the lake, and dumping manure into the lake through pipes. 

Table 6 shows that human activities have resulted in polluting Lake Tempe. The activities that 
contributed most to the pollution were washing, bathing, recreation, and excrement dropping directly from 
the residents' houses because the people had no septic tanks. According to previous research [55], washing 
and bathing offer a significant opportunity for detergent pollution, increasing the water pH and temperature. 
 
 

Table 6. Human activities that lead to pollution 
No Indicators Frequency Percentage (100%) 

Yes No Yes No 
1 Used for bathing 130 20 86.67 13.33 
2 Used for washing clothes 145 5 96.67 3.33 
3 Dispose of bottles, cans, glass in the lake 82 68 55.67 45.33 
4 Throw feces to the lake 58 92 38.67 61.33 
5 Tillage around the lake 127 23 84.67 15.33 
6 Place for recreation 72 78 48.00 52.00 
7 Have the septic tanks 110 40 73.33 26.67 
8 Dispose of used oil 30 120 20.00 80.00 

 
 
3.3. Aquatic plants identified in Lake Tempe  

Another potential of Lake Tempe is that it provides information about aquatic plants relevant for 
contextual learning. Based on the field investigation results, nine aquatic plant species belonging to six 
families were identified in Lake Tempe as shown in Table 7. The number of aquatic plant species found in 
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Lake Tempe was determined based on their substrate type and current type. The lake’s surface is muddy with 
some sand, and there are small stones found in the lake. The aquatic plants also serve as a living habitat for 
seed plants. The shoots of underwater plants adhere to these sub-extracts and are scattered in between. The 
predominant life patterns are emergent, floating (leaves), and submerged shown in Table 7. The currents are 
medium and sometimes calm. According to previous research [64], water currents significantly impact 
aquatic plants' growth, and steady currents increase the frequency and variety of aquatic plants, while solid 
winds inhibit growth. 

Community activities in the coastal area of Lake Tempe impact the abundance of aquatic plants 
[65], [66]. According to previous research [36], waste from agricultural land and households containing 
organic materials fertilizes lake water. The effects are based on observations made on the field and one of the 
flowering plant species. One of the aquatic plant species, Eichhornia crassipes, is an indicator/marker that 
Lake Tempe is currently showing a decrease in water quality [64], [67]. Eichhornia crassipes can accumulate 
(reduce) the concentration of organic pollutants using phytoremediation techniques. Similarly, Kumar [68] 
reported that aquatic plants can be used as eco-technology (environmental technology) to prevent 
contamination of household and agricultural waste. 

Based on the explorations carried out by the pre-service biology teachers, it was known that Lake 
Tempe could be used as a resource of contextual learning. The findings obtained by the students have been 
empirically proven. The facts obtained from the exploration activities included factual knowledge, conceptual 
knowledge, and procedural knowledge. Therefore, Lake Tempe's feasibility as a learning resource should be 
adjusted to analyze the environmental biology curriculum. 
 
 

Table 7. Aquatic plants identified in Lake Tempe  
No Species Way of life 
1 Scirpus grossus  Emergent 
2 Limnocharis flava Emergent 
3 Hydrilla verticillata. Submerged 
4 Polygonum barbatum  Floating Leave 
5 Ottelia alismoides  Floating Leave 
6 Nymphaea lotus  Floating Leave 
7 Echinochloa colonum  Emergent 
8 Eichhornia crassipes  Free Floating 
9 Cyperus platystylis Emergent 

 
 
3.4. Analysis of the feasibility of Lake Tempe as a learning resource 

Lake Tempe's feasibility as a learning resource can be examined through students’ learning 
outcomes, responses, and direct observations. 
 
3.4.1. The relevance of Lake Tempe’s potential as a learning resource  

Lake Tempe exploration and observation results can develop learning materials for Environmental 
Biology (EB) course. The findings on the lake’s potential can provide actual knowledge for the pre-service 
biology teachers. The essential facts collected on the field are shown in Table 8. 

Based on Table 8, there is a relevance between the field exploration results in Lake Tempe and 
environmental biology's learning outcomes. These facts can be used as a source of contextual learning for 
pre-service biology teachers. Lake Tempe's potential is essential to teach the teachers about integrated local 
environmental problems. Research by Sulaeman, et al. [38] states that using ecological issues as learning 
sources is part of the transformation in science education based on the science-environment-technology-
society approach that can improve students' understanding of the environment. As mentioned by Bustami, 
Syafruddin, and Afriani [28], the development of learning media such as student worksheets should address 
local potentials and issues, and the development of textbooks should be based on local wisdom [69]. 
Similarly, Ridhwan, et al. [43] reported that the development of teaching materials could be derived from 
local potentials. Besides, the survey results also showed that Lake Tempe could be used as a learning 
resource. 
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Table 8. Facts about Lake Tempe’s potential as a learning resource 
No Learning Outcomes of EB Sub of Learning Outcomes of 

EB 
Facts about Lake Tempe’s potential as 

a learning resource 
1 Solve various environmental problems through 

multiple efforts, including group research. The 
research findings should be communicated 
pleasantly through class presentations or seminars. 

1.1. Measure water quality by 
testing the physical parameters 
of water chemistry and 
analyzing the results. 

The physicochemical parameters of 
Lake Tempe are determined based on 
the physicochemical test. 

  1.2. Identification and evaluation 
of aquatic plants as pollutant 
bioindicators 

Identification of aquatic plants in 
Lake Tempe 
Description of pollutant bioindicators 

  1.3 Analysis and assessment of 
human activities concerning 
changes around the lake’s 
environment 

Anthropogenic activities that affect 
the deterioration of water quality in 
Lake Tempe 

 
 
3.4.2. The pre-service biology teachers’ responses towards Lake Tempe’s potential as a learning 

resource 
Data on the pre-service teachers’ responses towards Lake Tempe’s potential as a learning resource 

are presented in Table 9. Based on the Table 9, it was known that 88% of the pre-service biology teachers 
agreed to Lake Tempe’s potential as a learning resource, and it was relevant to the EB teaching materials. 
However, the security and cost efficiency were in a decent category with a similar percentage of 55%. The 
ease of access indicator was considered to be feasible, with a score of 82%. Time efficiency was deemed to 
be decent with 70% responses. Based on these findings, it can be concluded that Lake Tempe’s potential as a 
learning resource was decent, with an average score of 70%. 

 
 

Table 9. Pre-service biology teachers’ responses towards Lake Tempe’s potential as a learning resource  
No. Aspect Percentage Feasibility category 
1 Ease of access 82% Decent 
2 Security 55% Fairly decent 
3 Time efficiency 70% Decent 
4 Cost efficiency 55% Fairly decent 
5 Relevance with EB course teaching materials 88% Very decent 

 Average score 70% Decent 
 
 

Lake Tempe can provide a resource for learning. However, the lake’s potential should be aligned 
with the learning outcomes that students should achieve at all education levels. According to previous 
research [43], the utilization of local potential can enhance learners' comprehension of facts and process 
skills through direct observations. According to previous research [70], direct observation activities can 
provide students with experiences and understand phenomena based on facts. However, these activities have 
weaknesses in cost efficiency and security because they had to rent a boat to Lake Tempe. Thus, their safety 
was also compromised. Some students were even phobic about water, and therefore they could not travel on 
boat. However, these students could do the observation from the lake’s edge, without having to go to the 
middle area of the lake.  

The local community currently holds Lake Tempe's management, so the visitors do not need to pay 
for an entry ticket. Because of that, the students and the teacher could obtain cost efficiency from the activity. 
The lake can provide learners with knowledge about the relationship between living things and the world, 
water pollution, factors contributing to the breakdown, and aquatic plant species. It can also provide a sense 
of contextual learning because it is close to the students’ daily life situations. As a result, the students felt 
encouraged to describe the environmental and biological phenomena in Lake Tempe. 

Lake Tempe contains objects that can be studied and learned, and it also can serve as a natural 
laboratory. The use of a natural environment in the EB course can promote self-confidence in ecological 
protection. Excursions offer learners the opportunity to develop knowledge and skills to add value to teaching 
experiences [71]. Students are aware of the structure of knowledge so that information can be linked to prior 
experience. Learning makes sense when students can integrate new phenomena into knowledge structures. 
The paired sample statistics showed an increase in the students’ learning outcome after they were allowed to 
explore Lake Tempe’s potential through direct observation as shown in Table 10. 

Table 10 shows that the students' mean score increased by 5.05 after they conducted exploration 
activities in Lake Tempe. Even though the increase was not too significant, the observation result showed 
that the students were more actively engaged in classroom discussions and explaining phenomena occurring 
in Lake Tempe. The paired sample t-test also improved the students’ learning outcome as shown in Table 11. 
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Table 10. Descriptive analysis of the students’ learning outcome 
Paired samples statistics 

 Mean N Std. Deviation Std. Error mean 
Pair 1 LO Pre-test 80.2881 32 7.61494 1.34614 

LO Post-test 85.3372 32 6.72824 1.18940 
LO: Learning outcome 

 
 

Table 11. T-test results for the pre-test and post-test 
Paired samples test 

 

Paired differences 

t df Sig.  
(2-tailed) Mean Std. 

Deviation 
Std. Error 

mean 

95% Confidence interval 
of the difference 

Lower Upper 
Pair 1 LO Pre-test – LO Post-test -5.04906 9.49374 1.67827 -8.47192 -1.62620 -3.008 31 .005 

LO: Learning outcome 
 
 

The data in Table 10 and Table 11 show that there are significant differences in learning outcomes 
before (M=80.2881, SD=7.6149) and after the students conducted exploration activities in Lake Tempe 
(M=85.3372, SD=6.72824), t (31)=3.008, p<0.005. It can be inferred that there is a discrepancy between the 
pre-test and post-test mean scores. It indicates that the exploration activities were effective in improving the 
pre-service biology teachers’ learning outcomes. This finding is in line with what was stated by Özkan, 
Turan, and Topsakal [72] that learning carried out outside the classroom (out of school) was able to improve 
student achievement at the 6th-grade level. Other researchers stated that learning outside the classroom can 
improve student achievement, develop scientific process skills, and positively influence student attitudes and 
motivation [73]. Furthermore, it was reported by Tuuling, Õun, and Ugaste [74] that outdoor learning helps 
increase children's physical activity.  

Student exploration activities at Lake Tempe were able to improve students’ ability to connect prior 
knowledge with the facts they found on site. The students found it easier to understand the problems 
presented, study facts, plan problem-solving, discuss work results in groups, and complete work results after 
the exploration activities. It was shown by the students’ active involvement in exploring the potential and 
problems in Lake Tempe. They were enabled to understand, describe, and analyze the learning material when 
the lake’s prospects and problems were used as learning resources. Furthermore, the facts obtained by the 
students on the field were constructed into contextual knowledge. In line with Tuuling, Õun, and Ugaste [74] 
that contextual learning allows students to see learning objects and phenomena with all senses. The 
contextualization of local problems is a critical approach to help students enjoy teaching and learning science 
[40].  

Teaching science will be more effective, meaningful, engaging, contemporary, motivating, and 
especially fun if done with hands-on experiences and a simple conceptual model [75]. Besides, science 
learning that is integrated with local potential provides a different experience for students, makes learning 
more meaningful, and improves students' understanding of concepts [26]. Furthermore, other researchers 
stated that local, regional problems as a learning source effectively improve science process skills [56] and 
environmental literacy [28]. Learning activities outside the classroom make it possible for students to observe 
objects and phenomena so that contextual learning improves their conceptual mastery and improves their 
process skills, problem-solving, and scientific attitudes [76]. Furthermore, other researchers argue that 
contextual learning by utilizing the environment outside the classroom effectively enhances students' 
cognitive ability [72], pro-environmental attitudes (EA), and environmental behavior (EB) [77].  

Learning by utilizing the local potential/issue of Lake Tempe as a form of contextual learning can 
improve the pre-service biology teachers’ learning outcome. Past studies found that using the surrounding 
environment, such as museums, as a learning resource helps mediate active learning [78] to increase student 
knowledge [72]. Besides, the feasibility of local potential as a learning resource in this study is also relevant 
to the environmental biology course's learning outcome. This fact will strengthen the urgency of contextual 
learning by utilizing local issues as a learning resource. Therefore, tertiary institutions should accommodate 
contextual understanding by encouraging students to study local problems. 

However, this study also found that some pre-service biology teachers still had poor learning 
outcomes and had negative responses towards Lake Tempe’s potential as a learning resource. Thus, in 
addition to applying contextual learning, using the knowledge to improve students' learning outcomes and 
other skills is highly recommended. Research shows that to maximize hands-on activities in science learning. 
It is necessary to integrate information and communication technologies (ICT) in the classroom [79], where 
ICT functions as a complement to the learning process [80]. By integrating exploration activities with ICT, 
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students will have one of the skills of the 21st century [80], [81]. In addition to combining contextual 
learning with ICT and other learning strategies, it is also necessary to apply an assessment process that 
supports exploration activities, student cognitive learning outcomes, and other required skills. 

This study recommends Lake Tempe as a potential resource for contextual learning. The learning 
resources found in Lake Tempe are also relevant to the outcomes of the environmental biology course. 
Besides, Lake Tempe's effectiveness and feasibility as a learning resource have been confirmed by the 
participants’ cognitive learning outcomes and responses towards the exploration activities conducted at the 
lake. Studies on the development of learning media based on local potentials and local issues should be 
undertaken to make the exploration activities more focused and straightforward. The learning media can be in 
the form of teaching materials, textbooks, worksheets, and modules. Further research is expected to look at 
other aspects such as students’ conceptual changes, creativity, and critical thinking in environmental biology 
courses by utilizing local potentials or local issues. 
 
 
4. CONCLUSION  

Lake Tempe has several potentials that can be used as a learning resource, especially for pre-service 
biology teachers. These potentials include the water's physicochemical parameters, community activities that 
cause pollution, and aquatic plant species. The observation data showed that some of the lake's 
physiochemical parameters had exceeded the lake water's standardized tolerant limits, suggesting that the 
lake has been polluted. This finding is reinforced by the reaction of the people living in the coastal region of 
Lake Tempe. They admitted that they used the lake for their daily activities. Uncontrolled anthropogenic 
activities by the community result in Lake Tempe becoming contaminated with pollutants. Another potential 
that Lake Tempe can provide as a learning resource is the diversity of plant species. The potential and local 
problems of Lake Tempe are relevant to the material taught in the environmental biology course. Lake 
Tempe's feasibility as a learning resource was examined from the following criteria: ease of access, safety, 
time efficiency, cost efficiency, and relevance to the EB learning materials. The pre-test and post-test data 
showed that the students’ cognitive learning outcomes improved after exploring Lake Tempe's exploration 
activities. Additionally, the data analyzed showed a difference in the pre-test and post-test mean scores, 
indicating that the exploration activities conducted around Lake Tempe effectively improved the pre-service 
biology teachers’ cognitive learning outcome. Therefore, Lake Tempe’s local potentials and local problems 
can be used as a contextual learning resource for pre-service biology teachers. 
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