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Abstract 

This quantitative study aims to evaluate the extent to which the implementation of the Contextual Teaching 

and Learning (CTL) model influences seventh-grade students’ level of plant awareness and cognitive learning 

outcomes on the topic of plant classification. A quasi-experimental design was employed, involving 60 students 

divided into two groups: an experimental group and a control group. The CTL model was applied to the 

experimental group, while the control group received conventional (lecture-based) instruction. Cognitive 

learning outcomes were measured using pre-tests and post-tests. A visual perception test, utilizing two 

stimulus images (one focusing on plants and the other on animals), was used to assess visual awareness of 

plants. The results showed that the CTL model significantly improved students’ cognitive learning outcomes. 

Moreover, students in the experimental group demonstrated increased plant awareness, particularly in 

categorizing plants as living organisms and visually identifying plant parts. These findings suggest that the 

CTL model helps students connect scientific concepts to real-life experiences, thereby enhancing conceptual 

understanding and awareness of plants in their surroundings. 

Keywords: Plant awareness; Contextual Teaching and Learning (CTL); cognitive learning outcomes; plant 
classification. 
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1. Introduction 

A generation with a deep awareness of science and the environment is shaped in large 

part by education (Nugroho, 2022). Science education serves as a strategic discipline with 

a significant impact on enhancing students' understanding of the natural world and is 
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crucial in developing their comprehension of fundamental scientific concepts (Nuai & 

Nurkamiden, 2022). Through science learning, students gain mastery of concepts relevant 

to everyday life, including biodiversity and the function of plants in ecosystems (Katili et 

al., 2021). However, a number of studies show that many students still encounter 

difficulties in grasping science content, especially when it comes to abstract concepts that 

are not easily understood directly (Andriyani & Suniasih, 2021; Indrawati & Nurpatri, 

2022; Jundu et al., 2020). 

One of the primary challenges contributing to students' low retention of science content 

is the one-way teaching method, where traditional lecturing remains the dominant 

approach in knowledge delivery. Mindey (2024) highlights that, despite numerous 

professional development opportunities on student-centered learning, many teachers still 

rely on less participatory teaching strategies. Across various educational institutions, 

lectures and storytelling are still the mainstays of instruction, with limited adoption of 

student-centered approaches. Zakirman et al. (2019) further demonstrate that the 

dominance of the lecture method in science education is largely due to its perceived 

effectiveness, practicality, and flexibility, often at the expense of more interactive teaching 

strategies. Consequently, students' learning outcomes tend to remain low, particularly in 

cognitive aspects—ranging from recalling (remember) and understanding basic 

information (understand), applying knowledge (apply), analyzing concepts (analyze), 

making logical evaluations (evaluate), to creatively designing scientific ideas (create) (Rao, 

2020). 

In interviews with a science educator at a junior high school in Malang City, Indonesia, 

it was revealed that one of the most challenging topics in science education is plant 

classification. This topic focuses on categorizing plants based on specific characteristics, 

such as morphology, anatomy, and physiology, requiring students to recognize and 

comprehend the diverse traits of various plant species (Sandepogu & Somineni, 2024). 

However, in practice, students' understanding of the existence and diversity of plants is 

often limited (Suriyabutr & Yasri, 2023). This issue is associated with the phenomenon of 

Plant Awareness Disparity (PAD), which refers to individuals' tendency to overlook or 

undervalue the presence of plants in their surroundings (Parsley et al., 2022). This concept 

replaces the earlier notion of Plant Blindness, introduced by Wandersee & Schussler (1999, 

2001), which described the inability to recognize or give attention to plants  (Parsley, 2020). 

Over recent years, there has been growing concern regarding the diminishing ability of 

students to accurately recognize and identify organisms. Previous studies have confirmed 

that this issue is more pronounced with plants than with animals. For instance, Batke et 

al. (2020) conducted an experiment with 88 students to assess whether they could recall 

more animal images than plant images during a sequence test. The findings showed that 

students' ability to remember animal images was significantly higher than that of plants. 

Similarly, a study conducted in Hulu Gurung District by Putriani et al. (2023) found that 
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students’ understanding of plants, particularly local vegetables, was alarmingly low. The 

result of the study showed a significant lack of plant awareness, with local high school and 

junior high school students scoring only 15% and 4%, respectively. Moreover, Pany et al. 

(2022) noted that students often fail to recognize plants as living organisms, perceiving 

animals as more representative of living beings. 

The low levels of plant awareness in education are believed to improve through 

experience-based learning, such as laboratory investigations and outdoor learning 

activities (Stagg et al., 2024; Stroud et al., 2022). To enhance students' understanding of 

plants and increase their awareness, the Contextual Teaching and Learning (CTL) model 

emerges as a promising solution. Emphasizing active participation, CTL enables students 

to engage directly with the content, helping them connect academic concepts to real-life 

contexts. In the context of plant classification, the implementation of CTL includes seven 

essential components: constructing knowledge through constructivism, encouraging 

discovery through inquiry, fostering curiosity through questioning, creating a learning 

community, providing concrete examples through modelling, facilitating reflection to 

evaluate understanding, and employing authentic assessment to assess students' abilities 

(Hamid et al., 2024). 

While numerous studies have highlighted low plant awareness and the dominance of 

lecture-based teaching in science education (Mindey, 2024; Zakirman et al., 2019), limited 

research has specifically investigated how the CTL model can enhance students’ plant 

awareness. Most previous studies have only addressed students’ differing perceptions of 

animals and plants without exploring effective teaching strategies to bridge this gap 

(Batke et al., 2020; Putriani et al., 2023). By investigating how the application of the CTL 

model enhances plant awareness and cognitive learning results in plant classification, this 

study aims to close this gap. 

In addition to measuring cognitive understanding, this study also assesses students' 

visual perception of plants and their categorization of plants as living organisms, in line 

with the updated concept of plant awareness proposed by Pany et al. (2022). This concept 

includes four key components: visual perception, categorization of plants as living beings, 

knowledge, and attitudes toward plants. This study adopts this theoretical framework to 

investigate the effectiveness of CTL in enhancing plant awareness and students’ 

understanding of plants. 
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2. Method 

2.1. Research Design 

With a quasi-experimental Nonequivalent (Pretest and Posttest) Control Group Design, 

this study uses a descriptive quantitative methodology. This approach was chosen because 

it enables the researcher to measure the changes that take place before and after the 

therapy while comparing the efficacy of the treatment on two groups that were not 

randomly selected (Creswell, 2023). The two groups involved in this design are the 

experimental group, which receives learning experiences through the implementation of 

the CTL model, and the control group, which follows conventional learning using the 

lecture method. As an initial step, both groups undergo a pre-test to assess their baseline 

abilities. After the treatment is administered, a post-test is conducted to examine the 

impact of the treatment on students' plant awareness and cognitive learning outcomes in 

the plant classification material. 

Table 1. Research Design 

Group Pre-test Treatment (X) Post-test 

Experimental O1 X O2 

Control O1 - O2 

(Creswell, 2023) 

Note : 

O1 : Pre-test given to both the experimental and control groups 

X  : Treatment with the CTL model 

O2 : Post-test given to both the experimental and control groups 

2.2. Population and Sample 

The population in this study consists of seventh-grade students in the second semester 

of a public junior high school in Malang City, East Java, Indonesia. From this demographic, 

60 pupils were chosen as a sample and split into two groups: Class VII A, which served as 

the control group, and Class VII B, which served as the experimental group. While the 

experimental group is taught using the CTL model, the control group's students are 

instructed using the traditional lecture-based method. 
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2.3. Variables and Research Hypotheses 

The independent variable and the dependent variable are the two primary variables 

under investigation in this study. The dependent variables that are observed are students' 

levels of plant awareness and cognitive learning outcomes, while the independent variable 

is the CTL model. 

The hypotheses proposed are as follows:  

Ho1: Students in the experimental and control groups did not significantly differ in their 

pre-test and post-test scores on learning outcomes and plant awareness. 

H11: Students in the experimental and control groups' pre-test and post-test scores on 

learning outcomes and plant awareness levels differ significantly. 

Ho2: The experimental and control groups' levels of visual plant awareness do not differ 

significantly. 

H12: The experimental and control groups' degrees of visual plant awareness differ 

significantly from one another. 

2.4. Research Procedures 

The implementation of this research consists of two main meetings and one follow-up 

stage. During the two main meetings, the CTL learning model is applied as the primary 

approach in the experimental group, while students in the control group receive 

conventional learning. This learning implementation aims to examine its impact on 

students' cognitive learning outcomes and plant awareness levels based on three 

indicators: (1) categorizing plants as living organisms, (2) knowledge about plants, and (3) 

visual perception of plants (Pany et al., 2022). The stages of the research activities can be 

seen in Table 2. 

In the follow-up stage, students are given a visual plant perception test one month after 

the post-test, with the aim of assessing long-term retention of students' awareness of plants 

formed during the learning process. The selection of a one-month gap is based on the long-

term memory theory in cognitive psychology, which supports this approach. This theory 

states that evaluation after a certain delay can provide a more accurate picture of how well 

information is retained and internalized into students' knowledge structures more 

permanently (Doolittle & Byrnes, 2024; Pashler et al., 2006; Rabbit, 1992).  
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Figure 1. Visual Perseption Test (a) Animal-focused Image (b) Plant-focused Image 

The test consists of the question, “Describe what you see in the image?” Two images are 

displayed with different focus compositions. The first image shows an animal as the main 

object in focus, while the plant is less focused (Figure 1a). In contrast, the second image 

focuses on the plant as the main object, while the animal is less clear (Figure 1b). This 

approach refers to the study by Sanders, Nyberg, and Brkovic (2024),who used images with 

plants as the focus object, while the animal was less clear. The goal is to explore how 

students perceive the presence of both. Additionally, a similar approach was applied by 

Jose et al. (2019), but with the opposite visual composition, where the animal was the main 

focus, and the surrounding plants appeared less visible. By adapting both approaches, this 

test is designed to examine how students visually perceive the presence of plants compared 

to animals, which generally attract more visual attention.  
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Table 2. Research Implementation Stages 

 

Session Activity CTL Components 
Plant Awareness 

Indicators 

Session 

1 

Pre-test (10 questions on 

categorizing plants as living 

organisms, 12 questions on 

plant knowledge) 

- • Categorizing plants as 

living organisms  

• Knowledge about 

plants 

Observation of objects in the 

surroundings to build initial 

concepts 

Construktivisme - 

Engaging with images and 

videos to examine the 

defining characteristics of 

living organisms 

Modelling 

 

- 

Formulating questions 

related to living and non-

living things 

Questioning - 

Conducting a seed 

germination experiment to 

demonstrate that plants are 

living organisms 

Inquiry, Learning 

Community 

Categorizing plants as 

living organisms  

Observing seedling growth 

over a period of five days and 

recording the results in 

student worksheets 

Inquiry Categorizing plants as 

living organisms  

 

Session 

2 

Identifying types of plants 

and analyzing the 

characteristics of roots, 

stems, and leaves 

Inquiry Knowledge about plants 

Classifying plants based on 

similarities in morphological 

characteristics 

Learning 

Community 

Knowledge about plants 

Presenting discussion 

outcomes and reflecting on 

the learning process 

Learning 

Community, 

Reflection 

- 

Post-test Authentic 

Assessment 

• Categorizing plants as 

living organisms 

• Knowledge about 

plants 
 

Follow-

up Stage 

Conducting a visual 

perception test of plants (one 

month after the post-test) 

- Visual perception of 

plants 
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2.5. Research Instruments 

The research instruments consist of cognitive learning outcome tests on plant 

classification material and a visual perception test on plants. The detailed indicators for 

each instrument are presented in Table 3. 

Table 3. Research Instruments 

No Dependent Variable Instruments Type Indicators 

1. Cognitive learning outcomes 

on plant classification 

material (categorizing 

plants as living organisms 

and knowledge about plants) 

Pre-test 

Post-test 

22 multiple-

choice 

questions 

• Remembering 

• Understanding 

• Applying 

• Analyzing 

• Evaluating 

2. Plant Awareness Plant Visual 

Perception 

Test 

Short-

answer Test 

Visual perception of 

plants 

Prior to their implementation in the main study, the instructional instruments 

underwent expert validation through three evaluation tools: a learning instrument 

validation questionnaire, a content validity questionnaire, and a pre-test/post-test item 

validation checklist. This validation aimed to ensure not only the relevance of the 

instruments to the research objectives but also their feasibility for classroom 

implementation. The feasibility of the instruments was evaluated using percentage 

analysis, based on expert judgments applying both a 4-point Likert scale and the Guttman 

scale with binary “true” or “false” options (Widodo et al., 2023). 

Following the feasibility validation, the instruments were further examined for validity 

and reliability using a sample of 30 seventh-grade students who had previously studied 

the topic of plant classification. Item validity was analyzed using the Pearson Product 

Moment correlation formula, where an item was considered valid if r ℎ𝑖𝑡𝑢𝑛𝑔 > r 𝑡𝑎𝑏𝑒𝑙 

(Widodo et al., 2023). Out of the 30 test items, 22 were deemed valid and subsequently 

used in the main study. Reliability testing was conducted using Cronbach’s Alpha, with an 

acceptable reliability threshold of 𝑟 𝛼 > 0.70 (Budiastuti & Bandur, 2018). The results 

showed that the 22 validated test items achieved a Cronbach’s Alpha coefficient of 𝑟 𝛼 = 

0.904, indicating high internal consistency and confirming the reliability of the pre-test 

and post-test instruments for research use. 
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2.6. Data Analysis Techniques 

The data analysis in this study was conducted using two software packages: IBM SPSS 

Statistics 25 and Microsoft Excel. IBM SPSS Statistics 25 was employed to analyze sample 

equivalence and students’ cognitive learning outcomes, while Microsoft Excel was used to 

process and categorize the data related to plant awareness.. 

2.6.1. Sample Equivalence Analysis 

Students' pre-test results were used in a sample equivalence analysis to verify the initial 

equivalence of the experimental and control groups. A homogeneity of variance test, 

conducted using Levene’s Test for Equality of Variances, showed that the two groups had 

homogeneous variances (Levene’s Statistic = 0.249, p = 0.620; p > 0.05). This result 

indicates that there was no significant difference between the pre-test scores of the two 

groups. Therefore, Class VII A and Class VII B were assigned as the control and 

experimental groups, respectively, as both demonstrated comparable initial characteristics 

suitable for comparative analysis in this study. 

2.6.2. Analysis of Students' Cognitive Learning Outcomes 

Several methods were employed to analyze the students’ cognitive learning outcomes. 

The Shapiro-Wilk test, appropriate for sample sizes of fewer than 50 participants, was 

applied to assess the normality of the data distribution. The results showed that the pre-

test data in the control group did not follow a normal distribution. Consequently, a non-

parametric approach using the Wilcoxon test was adopted to examine the differences 

between the experimental and control groups. The significance value (𝑝) obtained from 

SPSS was used in the analysis, with differences considered statistically significant if 𝑝 < 

0.05, and not significant if 𝑝 > 0.05. 

The effectiveness of the CTL model was also assessed using the N-Gain score, which was 

calculated by comparing the students’ pre-test and post-test scores to the maximum 

possible score. Table 4 presents the criteria for interpreting the N-Gain index. 

𝑵 − 𝑮𝒂𝒊𝒏 =
𝑷𝒐𝒔𝒕 𝒕𝒆𝒔𝒕 𝑺𝒄𝒐𝒓𝒆 − 𝑷𝒓𝒆 𝒕𝒆𝒔𝒕 𝑺𝒄𝒐𝒓𝒆

𝑰𝒅𝒆𝒂𝒍 𝑺𝒄𝒐𝒓𝒆 − 𝑷𝒓𝒆 𝒕𝒆𝒔𝒕 𝑺𝒄𝒐𝒓𝒆
 

(Hake, 1999) 
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Table 4. Criteria for N-Gain Index Interpretation 

N-Gain Value Criteria 

0.70 ≤ g ≤ 1.00 High 

0.30 ≤ g < 0.70 Medium 

0.00 < g < 0.30 Low 

g = 0.00 No improvement 

-1.00 ≤ g < 0.00 Decline 

(Hake, 1999; Sukarelawan et al., 2024) 

2.6.3. Analysis of Visual Perception of Plants (Plant Awareness) 

The analysis of students’ visual perception of plants adopted the procedure developed 

by Sanders, Nyberg, and Brkovic (2024). Each student’s response was coded according to 

the presence of specific categories. If a student’s answer included a particular category, it 

was marked as “present” (x), and if not, it was marked as “absent” (0). The coding process 

was conducted in two stages. In the first stage, students’ answers were categorized based 

on their level of specificity. For instance, if a student mentioned specific examples such as 

“mango” or “rice,” the response was classified under the category of naming plant species, 

in accordance with the categories shown in Table 5. In the second stage, these categories 

were grouped more broadly. For example, all mentions of plants or plant parts were 

classified as “Plant-Related Responses,” whereas mentions of animals were categorized as 

“Animal-Related Responses”.  

Table 5. Student Response Categories for Visual Perception of Plants 

Level Category 

0 
The student did not mention any plant-related elements or only mentioned 

animals. 

1 The student explicitly mentioned the word “plant.” 

2 The student referred to plants in general categories such as tree, grass, etc. 

3 The student mentioned a specific plant species or a specific part of a plant. 

(Sanders et al., 2024) 

3. Results and Discussion 

This study aimed to investigate the effect of the Contextual Teaching and Learning 

(CTL) approach on seventh-grade students’ plant awareness and cognitive achievement in 

learning about plant classification. This research is based on the assumption that the 
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contextual approach can strengthen the connection between scientific concepts and 

students' real-life experiences, as stated by Hamid et al. (2024), suggesting that this 

approach has the potential to enhance both conceptual understanding and awareness of 

plants. 

 

3.1. Students’ Cognitive Learning Outcomes 

To evaluate the effectiveness of the instructional approach, statistical analysis was 

performed on the pre-test and post-test scores from both groups. Prior to further analysis, 

a normality test was performed. The results indicated that the pre-test data in the control 

group did not satisfy the assumption of normality (p < 0.05). In contrast, the post-test data 

for both groups did (p > 0.05). Therefore, the Wilcoxon test was applied as an appropriate 

non-parametric method to examine the differences in scores between the two groups. 

Subsequently, the mean assessment scores for each group were analyzed. These data 

are presented in Table 6. 

Table 6. Results of the Pre-test and Post-test 

Group 
Mean (± SD) 

p-value 
Pre-test Post-test 

Control 66.4 (± 12.9) 74.9 (± 9.4) p < 0.001  

Experimental 62.9 (± 13.2) 83.8 (± 9.3) p < 0.001 

The mean values in Table 6 indicate a gap in learning performance between the two 

groups. The group that received the treatment exhibited considerable improvement in 

performance compared to the control group. Specifically, the control group recorded a pre-

test mean of 66.4 (± 12.9), which increased to 74.9 (± 9.4) in the post-test. In contrast, 

although participants who received the treatment began with a slightly lower pre-test 

mean of 62.9 (± 13.2), their post-test scores increased more significantly to 83.8 (± 9.3) 

following the implementation of the CTL model. This greater improvement in scores among 

learners exposed to the treatment indicates a more effective acquisition of knowledge 

resulting from the applied approach. In addition, the outcomes of the Wilcoxon test 

revealed a p-value of less than 0.001 for both cohorts, demonstrating a statistically 

significant difference between the initial and final assessments within each instructional 

group— both the one engaged with the CTL model and the one receiving conventional 

methods. Although both groups exhibited significant improvement, the magnitude of the 

gain differed. According to the N-Gain calculation, the group exposed to the treatment 

reached a score of 0.56, categorized as medium, while the control group obtained only 0.24, 

categorized as low.  
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The findings in this study indicate that the CTL model is more effective than 

conventional teaching in enhancing students’ cognitive achievement on plant 

classification. This conclusion is reinforced by the notable rise in mean scores observed 

before and after the implementation of the model. Furthermore, the N-Gain analysis shows 

that the group receiving CTL instruction experienced a medium level of improvement, 

while the group receiving conventional instruction only showed low improvement. These 

findings offer empirical evidence supporting the claim that students' cognitive learning 

outcomes differ significantly depending on the instructional approach—specifically, 

between those who experienced the CTL strategy and those who received conventional 

methods. In other words, the CTL approach proves to be more effective in deepening 

students’ comprehension of plant classification concepts. 

Theoretically, these findings align with the constructivist concept proposed by Piaget 

(1972), which suggests that learning, when focused on active involvement through 

authentic experiences in real contexts, deepens conceptual understanding and increases 

student participation throughout the learning process (Erawati & Adnyana, 2024; 

Sumarna & Gunawan, 2022). The CTL model enables students to connect plant 

classification concepts with their real-life experiences, such as planting green beans and 

observing plants visually. This is consistent with research by Aningsih & Shalecha (2023) 

and Afni & Lufri (2019), which states that learning models designed as experience-based 

approaches facilitate active student participation in meaningful learning processes, 

promoting long-term retention and deepening conceptual understanding, particularly in 

the field of natural science. It also supports the view of Amirnudin & Saleh (2020) that 

experience-based learning activities can foster the construction of new knowledge through 

the integration of experience and reflection. 

Additionally, the study's findings show that using the CTL model in plant classification 

instruction contributes to strengthening students' understanding of concepts that were 

previously abstract and difficult to grasp through conventional approaches. By directly 

engaging in observation and grouping plants based on morphological characteristics, 

students can more easily understand the basic principles of classification. This is in line 

with the study by Sandepogu & Somineni (2024), which states that observing 

morphological characteristics forms the basis of plant taxonomy, enabling students to 

effectively categorize plants. Rajamanickam et al. (2023) also emphasize that 

morphological characterization aids in understanding classification principles. This 

approach allows students to build a deeper understanding because they are not merely 

memorizing plant characteristics but also understanding the logical structure behind their 

classification. 
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3.2. Plant Awareness Indicators-Based Cognitive Learning Outcomes 

The Plant Awareness analysis comprises three indicators: recognizing plants as living 

organisms, plant-related knowledge, and visual perception. The outcomes for the first two 

cognitive aspects are shown in Figures 2 and 3. 

 
Figure 1. Graph of Mean Pre-test and Post-test Scores for the Plant Awareness Indicator 

Figure 2. Graph of Mean Scores on the Plant Awareness Indicator Before and After the 

Treatment (error bars represent the standard deviation for each group, n = 30 for both the 

control and experimental groups)  

 
Figure 2. Graph Comparing N-Gain Scores for the Plant Awareness Indicator 

Figure 3. Graph Comparing N-Gain Scores for the Plant Awareness Indicator 
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For the indicator of categorizing plants as living organisms, the mean pre-test score for 

the experimental group was 55.3 (±20.5), which increased to 79.6 (±13) in the post-test. The 

control group’s mean increased from 57.7 (±18.1) to 66.7 (±16.3) after the learning activity. 

The N-Gain analysis in Figure 3 shows that participants who received the treatment 

attained a score of 0.43, categorized as medium, while the control group scored 0.15, which 

is considered low. These results indicate that students' understanding of categorizing 

plants as living beings appeared to be more developed in the group that received CTL 

instruction, compared to the group that received conventional instruction. This 

improvement indicates that the CTL model provides students with the opportunity to 

connect theoretical concepts with real-world scientific phenomena, thus strengthening 

their understanding that plants are living organisms, not just background visuals or static 

objects. In line with the findings of Montero & Geducos (2022), the real-world context 

presented in the lessons helps students develop cognitive understanding of plants as living 

organisms that grow, develop, and respond to their environment. When students engage 

in activities like planting and observing, they begin to view plants not only as a visual 

background but as living organisms with important ecological roles (Pany et al., 2022; 

Ratnasari et al., 2024).  

The second indicator, knowledge about plants, also demonstrates a similar improvement 

pattern. As shown in Figure 2, the treatment group’s mean score increased from 69.4 

(±15.7) before the treatment to 87.3 (±10.3) afterward. On the other hand, the control group 

increased from 73.6 (±11.9) to 82 (±11.6). The N-Gain analysis in Figure 3 shows that the 

experimental group scored 0.51, categorized as moderate, while the control group scored 

only 0.28, which is considered low. These results indicate that students in the treatment 

group showed higher post-test scores and achieved a medium level of N-Gain, whereas 

those in the control group remained within the low category. These findings are consistent 

with previous research by Montero & Geducos (2022), which showed that contextual 

learning is more effective in improving science content mastery compared to conventional 

methods, as it encourages exploration, observation, and reflection on experiences. 

3.3. Visual Perception of Plants 

The third indicator plant awareness, visual perception of plants, was analyzed using two 

images with different visual focuses: one focused on animal elements and the other on 

plants. 
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3.3.1. Students' Plant Visual Perception in Animal-Focused Images  

 

Figure 4. Number of studens giving responses in each category for the animal-focused 

image. Orange bars represent the experimental group dan blue bars represent the control 

group. Categories are grouped according to the proposed levels of seeing plants (0-3) in 

Table 5. 

The distribution of students' responses across various levels of plant visual perception 

for Figure 1a is presented in Figure 4. In the image with a stronger focus on animals, 

nearly all students identified "monkey" as the primary element visible, about 93% of 

participants in the treatment group and all participants in the control group mentioned 

plant elements. However, a notable difference was observed in the mention of plant 

elements between the two groups.  

Within the treatment group, 7% of students specifically identified "plant" at Level 1, 

whereas this was not observed among students in the control group. For Level 2, broad 

categories like "grass" were cited by 83% of students receiving the treatment, compared to 

53% in the control group. Furthermore, "bush" was mentioned by 3% of the treatment 

group but was not noted by any students in the control group. References to particular 

plant parts (Level 3), such as "leaf," were also more frequent in the treatment group, with 

3% mentioning it, while none did so in the control group.  

In the animal-focused image, the majority of students in both groups focused on the 

main object, the monkey. However, those who received the CTL-based instruction 

continued to exhibit greater attentiveness to the presence of plant-related elements. This 

suggests that human visual attention tends to naturally focus more on animals than on 

plants, as explained by Balas & Momsen (2014) regarding plant blindness. Students who 

received the CTL model were able to develop a more holistic ecological mindset, where 

attention to plants remained present even when plants were not the main focus (Nyberg 
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et al., 2021). 

3.3.2. Students' Plant Visual Perception in Plant-Focused Image 

 

Figure 5. Number of students giving responses in each category for the plant-focused 

image.  

The distribution of students' responses across various levels of plant visual perception 

for Figure 1b is displayed in Figure 5. Analysis of the students' answers revealed that in 

the plant-focused image, most students still noted animal elements, such as butterflies. 

(77% of students in the treatment group and 83% in the comparison group). Nonetheless, 

there were marked differences in how these elements were identified between the two 

groups.  

Among students who received the treatment, 10% explicitly mentioned "plant" (Level 1), 

while only 7% of students in the comparison group did the same. General plant categories 

such as "grass," were not mentioned in student responses related to visual perception of 

Image 1b. On the other hand, more students in the treatment group referred to specific 

plant structures (Level 3) than their counterparts. For instance, “flower” was mentioned 

by 97% of students who received the treatment, as opposed to 80% of those in the 

comparison group. Similarly, "leaf" appeared in the responses of 23% of students in the 

treatment group, whereas only 10% in the comparison group referred to it. Other plant 

parts, including "stem," "twig," and "stalk", were also mentioned more —indicating that 

students in the experimental group had a stronger tendency to identify specific plant 

structures. Although the animal element (butterfly) was still mentioned by most students, 

the proportion of mentions of plant elements, particularly at Level 3, which details specific 

plant parts, was more dominant in the CTL group compared to the others. These findings 

suggest that highlighting plant elements in visual presentations enhances students' visual 

perception, a key aspect of plant awareness (Pany et al., 2022; Parsley, 2020). This result 
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aligns with Stagg and Dillon (2022) findings that context-based education enhances 

student sensitivity to plant features in complex visual scenes. 

Students who identified plant elements indicated that they began to position plants not 

merely as backgrounds but as crucial components of the environment, reflecting an 

increase in plant awareness. These findings also support Feldman's (2003) idea that objects 

observed not only form visual perception but also prompt students to process and 

categorize those objects in their minds (Sanders et al., 2024). This also reinforces the 

finding that plant awareness is not a binary condition but consists of various levels of 

perception and attention that can be developed through experiential learning (Pany et al., 

2022; Sanders et al., 2024; Stagg et al., 2024). 

Although this study shows the effectiveness of the CTL approach in enhancing plant 

awareness in both cognitive and visual perception realms, it should be noted that the 

indicators used for plant awareness were limited to three aspects. Affective and behavioral 

aspects, such as attitudes toward plant conservation and involvement in environmental 

protection actions, were not comprehensively analyzed. This limitation is based on the 

consideration that the material on plant classification and the learning objectives used in 

this study did not explicitly support the measurement of these aspects, both in terms of 

content and established learning outcomes. Therefore, future research is recommended to 

accommodate measurements that include attitude and ecological behavior aspects to offer 

a more complete insight into the effects of the CTL learning model on overall plant 

awareness 

4. Conclusions 

Based on the research findings, it can be inferred that applying the Contextual Teaching 

and Learning (CTL) model positively influences the enhancement of plant awareness and 

cognitive achievement among seventh-grade students studying plant classification. This 

effectiveness is demonstrated by the higher post-test results and moderate N-Gain scores 

shown by the group taught using the CTL approach compared to those taught with 

conventional methods. Moreover, students who received the CTL approach in learning 

showed improvement in their ability to categorize plants as living organisms and recognize 

plant parts visually. This success is closely related to students' active involvement in 

hands-on activities, such as planting and observing plants, which provide concrete 

experiences in understanding the concepts. Such activities help bridge theoretical 

knowledge with real-world contexts while fostering awareness of plants. Further research 

is recommended to integrate affective and behavioral aspects into plant awareness, such 

as attitudes toward conservation and engagement in environmental protection, to ensure 

a more comprehensive measurement of plant awareness across all dimensions. 

 



42 Fardhani et al / International Journal of Curriculum and Instruction 18(1) (2026) 25–44 

 

References 

Afni, N., & Lufri. (2019). Teaching and Learning Model to Increase the Student Learning 

Competence at SDN 22 Kuranji Padang. International Journal of Progressive Sciences and 

Technologies (IJPSAT), 16(1), 66–70. 

Andriyani, N. L., & Suniasih, N. W. (2021). Development of Learning Videos Based on Problem-

Solving Characteristics of Animals and Their Habitats Contain in Ipa Subjects on 6th-Grade. 

Journal of Education Technology, 5(1), 37. https://doi.org/10.23887/jet.v5i1.32314 

Aningsih, & Shalecha, S. G. (2023). Penerapan Model Pembelajaran Contextual Teaching and 

Learning untuk Meningkatkan Hasil Belajar IPA Siswa Sekolah Dasar pada Materi Energi 

Gerak. Pedagogik, 11(1), 63–69. 

http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-

8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005

%0Ahttps://www.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERP

USAT_STRATEGI_MELESTARI 

Balas, B., & Momsen, J. L. (2014). Attention “blinks” differently for plants and animals. CBE Life 

Sciences Education, 13(3), 437–443. https://doi.org/10.1187/cbe.14-05-0080 

Batke, S. P., Dallimore, T., & Bostock, J. (2020). Understanding Plant Blindness – Students’ 

Inherent Interest of Plants in Higher Education. Journal of Plant Sciences, 8(4), 98. 

https://doi.org/10.11648/j.jps.20200804.14 

Budiastuti, D., & Bandur, A. (2018). Validitas dan Reliabilitas Penelitian. Jakarta: Mitra Wacana 

Media. 

Creswell John and Creswell David. (2023). Research Design, Qualitative, Quantitative and Mixed 

Methods Approaches: Vol. Sixth Edit (Issue 1). Los Angeles: SAGE Publications,Inc. 

https://medium.com/@arifwicaksanaa/pengertian-use-case-a7e576e1b6bf 

Doolittle, P., & Byrnes, M. (2024). Cognition and Learning. In Educational Principles and Practice 

in Veterinary Medicine (Issue July). https://doi.org/10.1002/9781119852865.ch3 

Erawati, N. K., & Adnyana, P. B. (2024). IMPLEMENTATION OF JEAN PEAGET ’ S THEORY OF 

CONTRUCTIVISM IN LEARNING : A LITERATURE REVIEW. Indonesian Journal of 

Educational Development (IJED), 5(3), 394–401. 

Hake, R. R. (1999). Analyzing change/gain scores. Unpublished.[Online] URL: Http://Www. 

Physics. Indiana. Edu/\~ Sdi/AnalyzingChange-Gain. Pdf, 16(7), 1073–1080. 

http://www.ncbi.nlm.nih.gov/pubmed/22025883%5Cnhttp://scholar.google.com/scholar?hl=en

&btnG=Search&q=intitle:ANALYZING+CHANGE/GAIN+SCORES#0%5Cnhttp://scholar.goo

gle.com/scholar?hl=en&btnG=Search&q=intitle:Analyzing+change/gain+scores#0 

Hamid, J., Pebriyan, & Gusmaneli. (2024). Pembelajaran Kontekstual: Solusi Untuk Meningkatkan 

Kualitas Pendidikan. Realisasi : Ilmu Pendidikan, Seni Rupa Dan Desain, 1(3), 01–12. 

https://doi.org/10.62383/realisasi.v1i3.113 

Indrawati, E. S., & Nurpatri, Y. (2022). Problematika Pembelajaran IPA Terpadu (Kendala Guru 

Dalam Pengajaran IPA Terpadu). Educativo: Jurnal Pendidikan, 1(1), 226–234. 

https://doi.org/10.56248/educativo.v1i1.31 

Jose, S. B., Wu, C. H., & Kamoun, S. (2019). Overcoming plant blindness in science, education, and 

society. Plants People Planet, 1(3), 169–172. https://doi.org/10.1002/ppp3.51 

Jundu, R., Nendi, F., Kurnila, V. S., Mulu, H., Ningsi, G. P., & Ali, F. A. (2020). Pengembangan 

Video Pembelajaran Ipa Berbasis Kontekstual Di Manggarai Untuk Belajar Siswa Pada Masa 



 Fardhani et al / International Journal of Curriculum and Instruction 18(1) (2026) 25–44 43 

 

Pandemic Covid-19. LENSA (Lentera Sains): Jurnal Pendidikan IPA, 10(2), 63–73. 

https://doi.org/10.24929/lensa.v10i2.112 

Katili, A. S., Utina, R., Yusuf, F. M., Pikoli, M., & Dama, L. (2021). Biodiversity literacy in science 

education. Journal of Physics: Conference Series, 1968(1). https://doi.org/10.1088/1742-

6596/1968/1/012024 

Mindey, S. (2024). The Influence of Teaching Methods on Approaches to Student Learning in 

Teacher Education: The Case of Kilosa District in Morogoro, Tanzania. Mbeya University of 

Science and Technology Journal of Research and Development, 5(3), 812–825. 

https://doi.org/10.62277/mjrd2024v5i30051 

Mohamad Amirnudin, M. T., & Saleh, S. (2020). Effectiveness of disney’s NLP-based strategy to 

improve student’s higher order thinking skills. International Journal of Instruction, 13(3), 

293–306. https://doi.org/10.29333/iji.2020.13320a 

Montero, J. C., & Geducos, D. T. (2022). Improved Conceptual Understanding in Learning Biology 

through Local-ized and Contextualized Learning Activities. International Journal of 

Multidisciplinary: Applied Business and Education Research, 3(7), 1231–1238. 

https://doi.org/10.11594/ijmaber.03.07.01 

Nuai, A., & Nurkamiden, S. (2022). Urgensi Kegiatan Praktikum Dalam Pembelajaran Ilmu 

Pengetahuan Alam di Sekolah Menengah Pertama. Science Education Research 

(Search)Journal, 48–63. 

Nugroho, M. A. (2022). Konsep Pendidikan Lingkungan Hidup Sebagai Upaya Penanaman 

Kesadaran Lingkungan Pada Kelas Iv Min 1 Jombang. Ibtidaiyyah: Jurnal Pendidikan Guru 

Madrasah Ibtidaiyah, 1(2), 16–31. https://doi.org/10.18860/ijpgmi.v1i2.1691 

Nyberg, E., Brkovic, I., & Sanders, D. (2021). Beauty, memories and symbolic meaning: Swedish 

student teachers´ views of their favourite plant and animal. Journal of Biological Education, 

55(1), 31–44. https://doi.org/10.1080/00219266.2019.1643761 

Pany, P., Meier, F. D., Dünser, B., Yanagida, T., Kiehn, M., & Möller, A. (2022). Measuring Students’ 

Plant Awareness: A Prerequisite for Effective Botany Education. Journal of Biological 

Education, 00(00), 1–14. https://doi.org/10.1080/00219266.2022.2159491 

Parsley, K. M. (2020). Plant awareness disparity: A case for renaming plant blindness. Plants People 

Planet, 2(6), 598–601. https://doi.org/10.1002/ppp3.10153 

Parsley, K. M., Daigle, B. J., & Sabel, J. L. (2022). Initial Development and Validation of the Plant 

Awareness Disparity Index. CBE Life Sciences Education, 21(4), 1–14. 

https://doi.org/10.1187/cbe.20-12-0275 

Pashler, H., Rohrer, D., & Cepeda, N. J. (2006). Temporal spacing and learning. APS Observer, 

19(3), 1–2. 

Putriani, T., Sunandar, A., & Qurbaniah, M. (2023). Plant blindness profile of high school students 

in Hulu Gurung sub-district, Kapuas Hulu district. JPBI (Jurnal Pendidikan Biologi 

Indonesia), 9(3), 326–334. https://doi.org/10.22219/jpbi.v9i3.26856 

Rabbit, P. (1992). Cognitive Psychology. Ageing and Society, 12, 237–249. 

https://doi.org/10.5840/thought1940152181 

Rajamanickam, J., Ramachandran, M., Ramu, K., & Raja, C. (2023). Morphological 

Characterization and Assessment of Genetic Variability, Character Association using MOORA 

Method. REST Journal on Advances in Mechanical Engineering, 2(3), 36–47. 

https://doi.org/10.46632/jame/2/3/4 



44 Fardhani et al / International Journal of Curriculum and Instruction 18(1) (2026) 25–44 

 

Rao, N. J. (2020). Outcome-based Education: An Outline. Higher Education for the Future, 7(1), 5–

21. https://doi.org/10.1177/2347631119886418 

Ratnasari, J., Hakam, K. A., Hidayat, M., Kosasih, A., Karakter, U., & Indonesia, U. P. (2024). 

Strengthening Environmental Care Character Contextual Approach in Science Learning. 

Jurnal Penelitian Pendidikan IPA (JPIPA), 10(11), 9234–9241. 

https://doi.org/10.29303/jppipa.v10i11.9024 

Sandepogu, P., & Somineni, S. (2024). A Review on Plant Taxonomy. International Research Journal 

on Advanced Engineering and Management (IRJAEM), 2(04), 1138–1143. 

https://doi.org/10.47392/irjaem.2024.0150 

Sanders, D., Nyberg, E., & Brkovic, I. (2024). Putting plants in the picture. Environmental 

Education Research, 0(0), 1–10. https://doi.org/10.1080/13504622.2024.2391094 

Stagg, B. C., & Dillon, J. (2022). Plant awareness is linked to plant relevance: A review of 

educational and ethnobiological literature (1998–2020). Plants People Planet, 4(6), 579–592. 

https://doi.org/10.1002/ppp3.10323 

Stagg, B. C., Hetherington, L., & Dillon, J. (2024). Towards a model of plant awareness in education: 

a literature review and framework proposal. International Journal of Science Education, 47(4), 

539–559. https://doi.org/10.1080/09500693.2024.2342575 

Stroud, S., Fennell, M., Mitchley, J., Lydon, S., Peacock, J., & Bacon, K. L. (2022). The botanical 

education extinction and the fall of plant awareness. Ecology and Evolution, 12(7), 1–14. 

https://doi.org/10.1002/ece3.9019 

Sukarelawan, M. I., Indratno, T. K., & Ayu, S. M. (2024). N-Gain vs Stacking. D.I. Yogyakarta: 

Suryacahya. 

Sumarna, C., & Gunawan, H. (2022). Foundations of Constructivism Philosophy in Classroom 

Learning. International Journal of Science and Society, 4(3), 53–65. 

https://doi.org/10.54783/ijsoc.v4i3.499 

Suriyabutr, A., & Yasri, P. (2023). Enhancing High School Students’ Understanding of Plant 

Diversity through an Innovative and Engaging Educational Card Game. Education Quarterly 

Reviews, 6(2), 67–77. https://doi.org/10.31014/aior.1993.06.02.738 

Widodo, S., Ladyani, F., Asrianto, L. O., Rusdi, Khairunnisa, Lestari, S. M. P., Wijayanti, D. R., 

Devriany, A., Hidayat, A., Dalfian, Nurcahyati, S., Sjahriani, T., Armi, Widya, N., & Rogayah. 

(2023). Metodologi Penelitian. Pangkalpinang: Science Techno Direct. 

Zakirman, Z., Lufri, L., & Khairani, K. (2019). Factors Influencing the Use of Lecture Methods in 

Learning Activities: Teacher Perspective. Advances in Social Science, Education and 

Humanities Research, 178(ICoIE 2018), 4–6. https://doi.org/10.2991/icoie-18.2019.2 

 


