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Abstract 

This study aims to analyze the effect of the OIDDE (Orientation, Identify, Discussion, Decision, and Engage in 

Behavior) learning model on virus material on students' problem-solving and ethical decision-making abilities in 

class X at SMAN 2 Sampit. The background of this study is based on the dominance of teacher-centered learning, 

which has not optimally developed students' higher-order thinking skills and ethical awareness. This study 

employed a quantitative approach with a quasi-experimental design using a pretest-posttest control group design. 

The sample consisted of 70 students, divided into an experimental class and a control class. Data were collected 

through problem-solving tests and ethical decision-making questionnaires and analyzed using descriptive and 

inferential statistics. The results showed that the experimental class achieved a higher mean posttest score in 

problem-solving ability (M = 87.00) compared to the control class (M = 73.86), with a significant difference (p < 

0.05). The N-Gain score in the experimental class was 64.66% (moderate category), and the effect size was very 

large (Cohen’s d = 2.916). In terms of ethical decision-making, the experimental class also showed higher posttest 

scores (M = 90.49) than the control class (M = 85.66), with a significant difference (p = 0.012 < 0.05) and a very 

large effect size (Cohen’s d = 2.139). These findings suggest that the OIDDE learning model has a positive effect 

on improving students’ problem-solving and ethical decision-making abilities. However, further studies with 

larger samples are recommended to strengthen the generalizability of the results. 
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INTRODUCTION 

21st century education emphasizes the development of higher order thinking skills 

(HOTS) which includes the ability to analyze, evaluate, and create solutions to complex 

problems (Tasrif, 2022). In the era of globalization, students are not only required to master 

knowledge, but also be able to integrate ethical values in decision making (Tsabita & Fitriatin, 

2024). Therefore, problem-solving and ethical decision-making skills are two important skills 

that must be honed in the learning process. These two skills are relevant to be integrated in 

various subjects, especially Biology which contains many contemporary and contextual issues. 

Teachers are required to present learning that is not only cognitive but also affective and 

reflective (Kusmoro, 2025). However, the learning model in schools still tends to focus solely 

on academic achievement without emphasizing strengthening character and ethical values. In 

fact, ethical decision-making is an important aspect in forming a morally and socially 

responsible generation (Kamaruddin et al., 2023). Thus, the development of problem-solving 

and ethical decision-making skills needs to be carried out simultaneously in learning. 
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In the Biology subject, virus material is an important part of the high school class X 

curriculum. This material has high scientific value as well as strong social relevance, especially 

after the COVID-19 pandemic (Wakhidah, 2021). Learning about viruses is not only related to 

scientific concepts, but also opens up space for ethical discussions such as vaccination, patient 

isolation, and the use of biotechnology. Therefore, viral material becomes a strategic context 

for developing problem-solving and ethical decision-making skills because it inherently 

involves socio-scientific issues that require both analytical reasoning and moral consideration. 

However, in practice, learning is still dominated by a rote approach that emphasizes the 

structure, cycle, and classification of viruses. As a result, students are less given the opportunity 

to analyze real problems and consider ethical perspectives in scientific decision-making. This 

condition shows that there is a gap between the objectives of the curriculum and the practice 

of learning in the classroom. 

This condition is also seen in the Biology learning process at SMAN 2 Sampit which is 

still dominated by lecture and assignment methods. Learners tend to be passive and less 

involved in higher-level thinking activities. The opportunity to solve real problems and 

consider the ethical implications of a scientific concept is still limited. Ethical values have not 

been optimally integrated in contextual learning (Wati et al., 2025). In fact, schools should be 

a space for the development of reflective thinking and social responsibility of students 

(Kamaruddin et al., 2023). Therefore, a learning model is needed that is able to encourage 

active involvement of students while fostering ethical awareness in the learning process. 

The OIDDE (Orientation, Identify, Discussion, Decision, and Engage in Behavior) 

learning model is one of the approaches that has the potential to answer these needs (Hudha, 

2020). This model emphasizes problem orientation, information identification, collaborative 

discussion, value-based decision making, and action reflection (Hudha et al., 2024a). The 

learning structure allows students to develop critical thinking, problem-solving, and ethical 

decision-making skills in an integrated manner (Hudha et al., 2024; Husamah et al., 2018). 

Previous research has shown that the OIDDE model is able to improve students' critical 

thinking skills and involvement in decision making (Hudha et al., 2017). However, most 

research is still limited to the social field or character education in general. 

In addition, although several studies have examined problem-solving ability and ethical 

decision-making separately, limited attention has been given to how these two competencies 

interact within a single learning process, particularly in science education contexts. From a 

theoretical perspective, ethical decision-making can be explained using Rest’s four-component 

model, which includes moral sensitivity, moral judgment, moral motivation, and moral 

character. This model indicates that ethical decisions are not formed instantly but through a 

structured cognitive and moral process. However, previous studies have not explicitly 

integrated this framework into instructional design, including within the OIDDE learning 

model. 

Furthermore, existing studies on the OIDDE model have not sufficiently explained how 

each stage of the model contributes to both cognitive and ethical outcomes. In fact, each phase 

of OIDDE potentially aligns with specific learning processes. The Orientation and Identify 

stages support problem recognition and understanding, which are essential for problem-

solving. The Discussion stage facilitates argumentation and perspective-taking, which are 

important for both analytical reasoning and moral sensitivity. The Decision stage engages 

students in evaluating alternatives and making value-based judgments, aligning with moral 

judgment and motivation. Finally, the Engage in Behavior stage encourages reflection and 

commitment to action, which is related to moral character. Despite this theoretical potential, 

empirical studies that simultaneously examine these relationships in the context of biology 

learning, particularly virus material, are still very limited. 

Based on these gaps, this study has scientific novelty in not only applying the OIDDE 

learning model in the context of Biology learning on virus material, but also in examining the 
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integration of cognitive (problem-solving) and moral (ethical decision-making) dimensions 

within a single instructional framework. Unlike previous research that tended to focus on one 

aspect of ability or in non-scientific contexts, this study provides a more comprehensive 

analysis by linking learning model stages with both theoretical constructs and contextual socio-

scientific issues. Thus, this research is expected to make a theoretical contribution to the 

development of value-based contextual learning models as well as practical contributions to 

Biology learning innovations in schools. 

Based on the description of the background, the formulation of the problem in this study 

is: (1) how the influence of the OIDDE learning model on virus material on the problem-

solving ability of class X students at SMAN 2 Sampit, East Kotawaringin Regency, Central 

Kalimantan Province; and (2) how the influence of the OIDDE learning model on virus 

material on ethical decision-making of class X students at SMAN 2 Sampit, East Kotawaringin 

Regency, Central Kalimantan Province. 

The hypothesis of this study consists of the main hypothesis (H1), namely the application 

of the OIDDE learning model has a positive effect on viral material on improving the problem-

solving and ethical decision-making abilities of class X students at SMAN 2 Sampit, East 

Kotawaringin Regency, Central Kalimantan Province, and hypothesis zero (H0), namely the 

application of the OIDDE learning model has no effect on improving students' problem-solving 

and ethical decision-making abilities. 

The purpose of this study is to analyze the influence of the OIDDE learning model on 

virus material on the problem-solving ability of class X students in SMAN 2 Sampit, East 

Kotawaringin Regency, Central Kalimantan Province, and to analyze the influence of the 

OIDDE learning model on virus material on students' ethical decision-making. Thus, this study 

is expected to be able to provide an empirical picture of the effectiveness of the OIDDE 

learning model in developing high-level thinking skills and ethical awareness of students in 

Biology learning. 

METHOD  

Research Design 

This study employed a quantitative approach with a quasi-experimental pre-test–post-

test control group design. This design was selected because the study was conducted in an 

authentic school setting where random assignment of individual students was not practically 

feasible. In classroom-based educational research, quasi-experimental designs are commonly 

used to evaluate the effectiveness of instructional interventions while maintaining the natural 

structure of existing classes. The use of pre-test and post-test measures also allows researchers 

to identify students’ initial abilities and compare learning gains after the intervention (Chengere 

et al., 2025; Kanyugi et al., 2024; Baldago, 2024). 

The study involved two intact classes. The experimental group received instruction using 

the OIDDE learning model, which consists of Orientation, Identify, Discussion, Decision, and 

Engage in Behavior. The control group received conventional instruction. Both groups 

completed a pre-test before the intervention and a post-test after the intervention. The pre-test 

was used to determine baseline equivalence between the groups, while the post-test was used 

to measure changes in students’ problem-solving ability and ethical decision-making after 

learning. 

Participants and Sampling Technique 

The population of this study consisted of all Grade X students at SMAN 2 Sampit, East 

Kotawaringin Regency, Central Kalimantan Province. The sample was selected using 

purposive sampling by considering the similarity of academic ability, class characteristics, 

learning schedule, and teacher recommendations. Purposive sampling was considered 

appropriate because the research used intact classes that had already been formed by the school. 

This approach helps preserve classroom routines, reduce disruption to the learning process, and 
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maintain ecological validity in school-based intervention research (Uzomah et al., 2024; Wang 

et al., 2025; Ndebil & Ali, 2024). 

Two classes were selected as research samples: class X-A as the experimental group and 

class X-B as the control group. Each class consisted of 35 students, resulting in a total sample 

of 70 students. The study was conducted from August to September 2025. Before the 

intervention, both groups were given pre-tests to examine their initial abilities. This procedure 

was important to reduce potential selection bias caused by the absence of random assignment. 

Research Variables and Learning Context 

The independent variable in this study was the OIDDE learning model. The dependent 

variables were students’ problem-solving ability and ethical decision-making on virus material. 

Virus material was selected because it contains scientific concepts as well as socio-scientific 

issues relevant to students’ daily lives, including virus transmission, vaccination, prevention 

behavior, and public health responsibility. Therefore, this topic provides an appropriate context 

for integrating cognitive problem-solving activities with ethical reflection and value-based 

decision-making. 

Research Procedure 

The intervention was conducted over five meetings. The learning material covered virus 

structure, viral replication, virus classification, and the role of viruses in human life. To 

maintain instructional consistency, the same Biology teacher taught both the experimental and 

control groups. Lesson plans, learning scenarios, and assessment procedures were prepared 

before the intervention to ensure that both groups received comparable content coverage. 

In the experimental group, learning was implemented using the OIDDE syntax (see 

Figure 1).  

 

Figure 1. Research procedure of the biology learning intervention 
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First, in the Orientation stage, students were introduced to contextual problems related to 

viruses, such as vaccination debates, virus transmission, and disease prevention. Second, in the 

Identify stage, students identified key problems, relevant scientific information, affected 

parties, and possible ethical dilemmas in the scenarios. Third, in the Discussion stage, students 

worked collaboratively to analyze the problems, exchange arguments, compare different 

perspectives, and evaluate possible solutions. Fourth, in the Decision stage, students 

formulated solutions and made decisions by considering scientific evidence, social 

consequences, and ethical values. Fifth, in the Engage in Behavior stage, students reflected on 

their decisions and connected them to responsible attitudes or actions in real-life contexts. 

In the control group, conventional learning was implemented through teacher-centered 

instruction, question–answer sessions, and individual assignments. The control group learned 

the same virus material but without structured problem orientation, ethical discussion, 

collaborative decision-making, or reflective behavior engagement as applied in the OIDDE 

model. 

Research Instruments 

Two instruments were used in this study: a problem-solving test and an ethical decision-

making instrument. Students’ problem-solving ability was measured using 20 open-ended 

essay questions. The items were developed based on four problem-solving indicators: 

identifying problems, formulating strategies, implementing solutions, and evaluating results. 

Each item was scored using an analytical rubric with a scale of 0–5, producing a maximum 

score of 100. Open-ended tests were used because they allow students to demonstrate reasoning 

processes, solution strategies, and evaluative thinking rather than merely selecting final 

answers. 

Ethical decision-making was measured using a scenario-based questionnaire consisting 

of 25 items. Each item presented contextual situations related to virus issues and required 

students to make decisions or justify their responses. The instrument was developed based on 

Rest’s four-component model, covering moral sensitivity, moral judgment, moral motivation, 

and moral character. Scenario-based instruments are suitable for assessing ethical decision-

making because they place students in realistic socio-scientific contexts that require moral 

reasoning, evidence-based judgment, and consideration of social consequences (Gandolfi, 

2024; Ban & Mahmud, 2024; Ürek, 2024). 

Validity and Reliability 

Before data collection, both instruments were validated by experts in Biology education 

and educational assessment. Content validity was reviewed based on the relevance of items to 

indicators, clarity of language, suitability of context, and representativeness of the measured 

constructs. Revisions were made based on expert feedback to improve item clarity and 

alignment with research objectives. Instrument reliability was tested using Cronbach’s alpha. 

The reliability coefficients indicated that the instruments were acceptable for measuring 

students’ problem-solving ability and ethical decision-making. 

Data Analysis 

Data were analyzed quantitatively using descriptive and inferential statistics. Descriptive 

statistics were used to present mean scores, score improvements, and learning gains. Before 

hypothesis testing, prerequisite tests were conducted, including the Shapiro–Wilk normality 

test and Levene’s homogeneity test. Paired sample t-tests were used to examine differences 

between pre-test and post-test scores within each group. Independent sample t-tests were used 

to compare post-test scores between the experimental and control groups. ANCOVA was also 

conducted to examine the effect of the learning model after controlling for students’ initial 

ability. In addition, N-Gain analysis was used to determine the level of improvement, while 

Cohen’s d was calculated to identify the practical significance of the intervention. All statistical 

tests were conducted at a significance level of 0.05. 
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RESULTS AND DISCUSSION 

Statistical Test Results of the Influence of OIDDE Learning Model on Viral Materials on 

Ethical Decision Making 

Descriptive Test 

The ethical decision-making of students in this study was measured using instruments 

compiled based on the theory of the Four-Component Model of Moral Behavior which includes 

the components of moral sensitivity, moral judgment, moral motivation, and moral character. 

This instrument was used to find out the initial picture and changes in students' ethical decision-

making abilities before and after the application of the OIDDE learning model to viral 

materials. Measurements were carried out through pre-test and post-test in the experimental 

class and the control class whose results are as presented in Table 1. 

Table 1. Descriptive test results 

 Conventional 
Improvement 

OIDDE 
Improvement 

Pre-test Post-test Pre-test Post-test 

Mean 46.86 73.86 27.00 55.71 87.00 31.29 

Based on Table 1, it shows that the ethical decision-making of students in the 

experimental class using the OIDDE learning model has increased significantly compared to 

the control class that uses conventional learning. The average score of the experimental class 

increased from 55.71 in the pre-test to 87.00 in the post-test, while the control class increased 

from 46.86 to 73.86. The difference in ethical decision-making between the experimental class 

and the control class was 4.29 points, where the increase in the experimental class was 31.29 

points and the control class was 27.00 points. Although both classes experienced improved 

ethical decision-making, the difference showed that the OIDDE learning model was more 

effective in improving students' ethical decision-making compared to conventional learning. 

Normality Test 

The normality test was carried out to find out whether the ethical decision-making data 

of students in the experimental class and the control class were normally distributed as one of 

the prerequisites for parametric statistical analysis. Normality tests were performed on pre-test 

and post-test data using the Shapiro-Wilk test, as presented in Table 2. 

 Table 2. Normality test results 

 Classes 
Shapiro-Wilk 

df Sig. 

Ethical decision-

making 

Pre-test Eksperimen 35 .521 

Post-test Eksperimen 35 .077 

Pre-test Control 35 .608 

Post-test Control 35 .221 

Based on Table 2, the results of the normality test using Shapiro-Wilk with a significance 

level of 0.05 showed that the significance values of pre-test and post-test in the experimental 

class were 0.521 and 0.077, respectively, while in the control class were 0.608 and 0.221. All 

of these significance values are greater than 0.05, so it can be concluded that the pre-test and 

post-test data  in the experimental class and the control class are normally distributed. Thus, 

the research data meets the prerequisites for parametric statistical analysis at the next stage. 

Homogeneity Test 

The homogeneity test was carried out to determine the similarity of the variance of ethical 

decision-making data between the experimental class and the control class before the mean 

difference test was carried out. The results are presented in Table 3. 

 Table 3. Pre-test homogeneity test results 

  Levene Statistic df1 df2 Sig. 

Pre-test scores  Based on Mean .934 1 68 .337 
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Based on Table 3, the results of the variance homogeneity test using the Levene test 

obtained a significance value of 0.337 > a significance level of 0.05, so it can be concluded 

that the pre-test data  between the experimental class and the control class have the same 

variance (homogeneous). Thus, both groups had equal initial abilities before being given 

learning treatment using the OIDDE model, as presented in Table 4. 

Table 4. Homogeneity test results post-test 

  Levene Statistic df1 df2 Sig. 

Post-test score Based on Mean 3.323 1 68 0.073 

Based on Table 4, the results of the variance homogeneity test using the Levene test 

obtained a significance value of 0.073 > a significance level of 0.05, so it can be concluded 

that the post-test data between the experimental class and the control class have the same 

variance (homogeneous). Thus, the two groups had equal diversity of ethical decision-making 

after being given learning treatment using the OIDDE model. With the fulfillment of the 

assumption of variance homogeneity in both pre-test and post-test data, the comparison of the 

improvement of ethical decision-making between the experimental class and the control class 

can be carried out validly and objectively in the next analysis. 

Paired-t Test 

The paired-t test was carried out to determine the difference in students' ethical decision-

making abilities before and after learning in each class with the results as presented in Table 5. 

Table 5. Paired-t test results for experimental class 

Pair 1 Mean SD SE 
95% Conf. Interval 

t df Sig. 
Lower Upper 

Pret – Pos Test -31.286 21.772 3.680 -38.765 -23.807 -8.501 34 .000 

Based on Table 5, the results of the paired sample t-test in the experimental class obtained 

a significance value (Sig. 2-tailed) of 0.000 < 0.05. This shows that there is a significant 

difference between pre-test and post-test scores. The mean difference value of -31.286 

indicates that the post-test score  is higher than the pre-test score. Thus, it can be concluded 

that the application of the OIDDE learning model has a positive influence on improving 

students' ethical decision-making in Virus materials, as the results are presented in Table 6. 

Table 6. Paired-t test results for tontrol class 

Pair 1 Mean SD SE 
95% Conf. Interval 

t df Sig. 
Lower Upper 

Pre – Pos Test -27.000 27.149 4.589 -46.326 -17.674 -5.684 34 .000 

Based on Table 6, the results of the paired t-test in the control class obtained a 

significance value (Sig. 2-tailed) of 0.000 < 0.05. This shows that there is a significant 

difference between pre-test and post-test scores. A mean difference of -27,000 indicates that 

the post-test score  is higher than the pre-test score. Thus, it can be concluded that conventional 

learning also provides an increase in students' ethical decision-making, although the increase 

is not as large as that which occurs in experimental classes. 

N-Gain 

Table 7. N-gain results 

Classes  N N-Gain 

Experimental  N-Gain Score 35 0.6 

 N-Gain Persen 35 64.66% 

Based on the results of the N-Gain analysis on the variable of ethical decision-making, 

an N-Gain score of 0,6 (64.66%) was obtained with a sample of 30 students in the experimental 

class. The N-Gain value of 64.66% was included in the medium category (0.3 ≤ g < 0.7). This 
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shows that the application of the OIDDE learning model to viral materials provides an increase 

in students' ethical decision-making at a moderate level. 

Effect Size 

Based on the results of the analysis using the paired sample t-test in IBM SPSS Statistics, 

the value of t = -8.501 with df = 34 was obtained. A negative sign indicates that there is a 

difference in direction between the pretest and posttest scores, but in the interpretation of the 

influence seen is the magnitude of the absolute value.  

The effect size calculation using Cohen's d yields a value of d = -2.916 or in absolute 

2.916. This value is included in the very large category, because it exceeds the limit of the large 

category according to Cohen, which is 0.80. In addition, an effect-size r of 0.825 was also 

obtained, which is also in the large category. This shows that the OIDDE learning model has a 

very strong influence on improving students' ethical decision-making. 

Thus, it can be concluded that the application of the OIDDE learning model to virus 

materials has a huge influence on the ethical decision-making of class X students at SMAN 2 

Sampit, East Kotawaringin Regency, Central Kalimantan Province. 

Ancova 

Table 8. Ancova results 

Source df Mean Square F Sig 

Pre-test ethical decision-making 1 91.400 0.736 0.394 

Class 1 2719.632 21.893 0.000 

The results of the analysis showed that the value of the significance of the covariate 

Pre_PM was 0.394 (> 0.05). This shows that students' initial ability (pretest ethical decision-

making) does not have a significant influence on posttest scores. Meanwhile, in the class 

variable (learning model), a significance value of 0.000 (< 0.05) was obtained with an F value 

of 21.893. This shows that there is a significant influence of the learning model on students' 

ethical decision-making after controlling the initial ability (pretest). 

Thus, it can be concluded that the OIDDE learning model on virus material has a 

significant influence on the ethical decision-making of class X students at SMAN 2 Sampit, 

East Kotawaringin Regency, Central Kalimantan Province. 

Independent-t Test 

The independent t-test was carried out to determine the difference in students' ethical 

decision-making ability between the experimental class and the control class after the 

implementation of learning, as presented in Table 9. 

Table 9. Independent-t test results 

Post-test score 
Levene’s Test t-test 95% Conf. Interval 

F Sig. t df Sig. MD SE Lower Upper 

Equal Variances 

assumed 

3.323 .073 4.943 68 .000 13.143 2.659 7.837 18.449 

Equal variances not 

assumed 

  4.943 58.483 .000 13.143 2.659 7.821 18.465 

Statistics Group 

Classes N Mean SD SE 

Post-test Experimental 35 87.00 8.592 1.452 

Post-test Control 35 73.86 13.178 2.227 

Based on Table 9, the results of the Independent Samples t-test on the post-test value 

obtained a significance value of Levene's Test of 0.073 > 0.05, which shows that the data has 

a homogeneous variance. Furthermore, the Sig. (2-tailed) value was 0.000 < 0.05, so there was 

a significant difference between the ethical decision-making of students in the experimental 

class and the control class. The average post-test score of the experimental class was 87.00, 
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which was higher than the control class (73.86), with a difference of 13.143 points. Thus, it 

can be concluded that the OIDDE learning model has a significant effect on improving students' 

ethical decision-making on virus materials. 

Results of Statistical Test of the Influence of OIDDE Learning Model on Virus Material 

on Problem Solving Ability 

Descriptive Test 

The problem-solving ability of students in this study was measured using a problem-

solving test that was compiled based on indicators of understanding problems, planning 

solutions, implementing strategies, and evaluating results. Measurements were taken in the 

experimental class and the control class through pre-test and post-test to determine the initial 

picture and changes in problem-solving ability after the application of the OIDDE learning 

model to virus material. The results are presented in Table 10. 

Table 10. Descriptive test results 

 Conventional 
Improvement 

OIDDE 
Improvement 

Pre-test Post-test Pre-test Post-test 

Mean 79.26 85.66 6,40 82.66 90,49 7,83 

Based on the table, it shows that students’ scores in both the conventional class and the 

OIDDE class increased from pre-test to post-test. In the conventional class, the average score 

increased from 79.26 in the pre-test to 85.66 in the post-test, with an improvement of 6.40 

points. Meanwhile, in the OIDDE class, the average score increased from 82.66 in the pre-test 

to 90.49 in the post-test, with an improvement of 7.83 points. The difference in improvement 

between the OIDDE class and the conventional class was 1.43 points. Although both classes 

showed an increase after learning, the higher improvement in the OIDDE class indicates that 

the OIDDE learning model provided a better contribution to improving students’ ability 

compared to conventional learning. 

Normality Test 

The normality test was carried out to find out whether the data on students' problem-

solving abilities in the experimental class and the control class were normally distributed as a 

prerequisite for parametric statistical analysis. Normality tests were performed on pre-test and 

post-test data  using the Shapiro-Wilk test, with the results as presented in Table 11. 

Table 11. Normality test results 

 Classes 
Shapiro-Wilk 

df Sig. 

Problem-solving 

ability 

Pre-test Eksperimen 35 .493 

Post-test Eksperimen 35 .070 

Pre-test Control 35 .240 

Post-test Control 35 .229 

Based on Table 11, the results of the normality test using the Shapiro-Wilk test with a 

significance level of 0.05 obtained that all data, both pre-test and post-test in the experimental 

and control classes, had a significance value of > 0.05. Thus, the data on the problem-solving 

ability are declared to be normally distributed. 

Homogeneity Test 

The homogeneity test was carried out to determine the similarity of the variance of 

problem-solving ability data between the experimental class and the control class before the 

average difference test was carried out. The results obtained are presented as Table 12. 

Table 12. Pre-test homogeneity test results 

  Levene Statistic df1 df2 Sig. 

Pre-test score Based on Mean 3.382 1 68 .070 
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Based on Table 12, the results of the variance homogeneity test using the Levene test on  

the pre-test value  of problem-solving ability, obtained a significance value of 0.070 > 0.05, so 

it can be concluded that the data variance between the experimental class and the control class 

is homogeneous. Thus, the data on the results of the pre-test of problem-solving ability meet 

the assumption of homogeneity and are suitable for further testing, as presented in Table 13. 

Table 13. Homogeneity test results post-test 

  Levene Statistic df1 df2 Sig. 

Post-test score Based on Mean 1.409 1 68 .239 

Based on Table 13, the results of the variance homogeneity test using the Levene test on  

the value of the problem-solving ability in post-test, obtained a significance value of 0.239 > 

0.05, so it can be concluded that the data variance between the experimental class and the 

control class is homogeneous. Thus, the data on the results of the post-test of problem-solving 

ability meets the assumption of homogeneity and is suitable for further testing. 

Paired-t Test 

The paired-t test was carried out to determine the differences in students' problem-solving 

abilities before and after learning in each class, as shown in Table 14. 

Table 14. Paired-t test results for experimental class 

Pair 1 Mean SD SE 
95% Conf. Interval 

t df Sig. 
Lower Upper 

Pre – Pos Test -7.829 9.981 1.687 -11.257 -4.400 -640 34 .000 

Based on Table 14, the results of the paired sample t-test on the pre-test and post-test 

scores of students' problem-solving ability were obtained with a significance value of 0.000 < 

0.05, so that there was a significant difference between the pre-test and post-test scores. The 

average difference of 7,829 shows that the post-test score  is higher than the pre-test. Thus, it 

can be concluded that there is an increase in problem-solving ability after the application of the 

OIDDE learning model. The results are as presented in Table 15. 

Table 15. Paired-t test results for control class 

Pair 1 
   95% Confi. Interval    

Mean SD SE Lower Upper t df Sig. 

Pre – Pos Test -6.400 10.181 1.721 -9.897 -2.903 -3.719 34 .001 

 Based on Table 15, the results of the paired sample t-test on the pre-test and post-test 

values of problem-solving ability in the control class were obtained with a significance value 

of 0.001 < 0.05, so that there was a significant difference between the two values. The average 

difference of 6,400 indicates that the post-test score  is higher than the pre-test score. Thus, it 

can be concluded that there was an increase in problem-solving ability in the control class, 

although the increase was likely not as large as the experimental class that received the OIDDE 

learning model treatment. 

N-Gain 

Table 16. N-gain results 

  N N-Gain 

Experimental Classes N-Gain Score 35 0.4 

 N-Gain Persen 35 40.13% 

Based on the results of the N-Gain analysis on the variable of problem-solving ability, 

an N-Gain score of 0.4 (40.13%) was obtained with a sample of 30 students in the experimental 

class. The N-Gain value of 40.13% is included in the medium category (0.3 ≤ g < 0.7). This 
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shows that the application of the OIDDE learning model to virus materials provides an increase 

in students' problem-solving ability at a moderate level. 

Effect Size 

Based on the results of the analysis using the paired sample t-test in IBM SPSS Statistics, 

the value of t = -6.237 with df = 34 was obtained. A negative sign on the value of t indicates 

the direction of the difference between the pretest and posttest values, but in the interpretation 

of the influence that is observed is the absolute value of the magnitude. The results of the effect 

size calculation using Cohen's d obtained a value of -2.139 or in absolute 2.139. Based on 

Cohen's criteria, the value is included in the very large category because it exceeds the limit of 

the large category of 0.80. 

In addition, an effect size r value of 0.730 was obtained, which is also included in the 

large category. This shows that the OIDDE learning model has a very strong influence on 

improving students' problem-solving ability. Thus, it can be concluded that the application of 

the OIDDE learning model to virus material has a very large influence on the problem-solving 

ability of class X students at SMAN 2 Sampit, East Kotawaringin Regency, Central Kalimantan 

Province. 

Ancova 

Table 17. Ancova results 

Source df Mean Square F Sig 

Pre-test Problem-Solving Ability 1 754.728 14.743 0.000 

Class 1 209.674 4.096 0.047 

The results of the analysis showed that the value of the covariate significance Pre_KE 

0.000 (< 0.05). This shows that students' initial ability in the aspect of problem-solving ability 

(pretest) has a significant effect on posttest scores. Meanwhile, in the class variable (learning 

model), a significance value of 0.047 (< 0.05) was obtained with an F value of 4.096. This 

shows that there is a significant influence of the learning model on students' problem-solving 

ability after controlling the initial ability (pretest). 

Thus, it can be concluded that the OIDDE learning model on virus material has a 

significant influence on the problem-solving ability of class X students at SMAN 2 Sampit, 

East Kotawaringin Regency, Central Kalimantan Province. 

Independent-t Test 

The independent t-test was carried out to determine the difference in students' problem-

solving abilities between the experimental class and the control class after learning. The results 

are as presented in Table 18. 

Table 18. Independent-t test results 

Post-test score 
Levene’s t-test 95% Conf. Interval 

F Sig. t df Sig. MD SE Lower Upper 

Equal Variances 

assumed 

1.409 .239 2.575 68 .012 4.829 1.875 1.087 8.571 

Equal variances 

not assumed 

  2.575 66.562 .012 4.829 1.875 1.085 8.572 

Statistics Group 

Class N Mean SD SE 

Post-test score Post-test Experimental 35 90.49 7.245 1.225 

 Post-test Control 35 85.66 8.401 1.420 

 Based on the results of the Independent Samples t-test on  the value of the problem-

solving ability post-test, a significance value of 0.012 < 0.05 and a t-value of 2.575 with df = 

68 were obtained. This shows that there is a significant difference between the experimental 

class and the control class. The average post-test score of the  experimental class (M = 90.49) 
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was higher than that of the control class (M = 85.66). Thus, it can be concluded that the OIDDE 

learning model has a positive effect on improving students' problem-solving ability. 

Discussion 

The findings of this study indicate that the implementation of the OIDDE learning model 

contributes to improvements in both ethical decision-making and problem-solving abilities. 

However, a deeper examination of the results reveals that the magnitude and nature of these 

improvements require careful interpretation beyond statistical significance alone. 

Results of the Influence of OIDDE Learning Model on Viral Materials on Ethical Decision 

Making 

The results of the study show that the application of the OIDDE learning model has a 

positive influence on improving students' ethical decision-making skills. This was shown by 

an increase in the average score of ethical decision-making in the experimental class of 31.29 

points, which was higher than the increase in the control class of 27.00 points. In addition, the 

results of the statistical test showed a significant difference between the post-test results of the 

experimental class and the control class. 

However, beyond statistical significance, the magnitude of this difference needs to be 

interpreted carefully. Based on the effect size analysis, the influence of the OIDDE model falls 

into the [moderate] category, indicating that the intervention provides a meaningful but not 

strong impact in practical educational terms. This implies that although OIDDE contributes to 

the development of ethical decision-making, the improvement should be understood as 

incremental rather than transformative. 

These findings indicate that learning that integrates value discussion, moral reflection, 

and conscious decision-making can help students develop moral sensitivity, ethical 

consideration, and consistency in action. However, it is also important to note that the control 

class experienced a considerable increase (27.00 points), which suggests that ethical decision-

making ability is not solely influenced by the learning model, but may also be shaped by prior 

knowledge, classroom interaction, and exposure to contextual issues related to Virus material. 

Students' ethical decision-making abilities in OIDDE learning develop gradually through 

each syntax applied. In the Orientation stage, students are faced with contextual problems 

related to Virus material that contain ethical dilemmas, so that students begin to realize that 

there is a conflict of values that need to be considered. The Identification stage encourages 

students to identify scientific facts, moral values, and parties affected by a decision, so that the 

basis for ethical considerations begins to form. Furthermore, in the Discussion stage, students 

engage in the exchange of views and moral arguments, which train the ability to assess various 

alternative decisions based on ethical principles and their consequences. 

The Decision stage is central to ethical decision-making, because students are trained to 

make the best decisions consciously by considering scientific, social, and moral aspects in a 

balanced manner. The Engage in behavior stage strengthens the internalization of ethical values 

through the application of the decisions that have been taken and reflection on the impact of 

the decision. Hudha (2020) and Husamah et al. (2018)emphasized that the OIDDE syntax is 

designed to systematically integrate cognitive and moral processes, so that learners are not only 

able to make decisions, but also understand the ethical basis and consequences of the decisions 

taken. 

The findings of this study also reinforce the results of previous research which showed 

that learning based on moral reflection and value discussion is able to increase students' ethical 

awareness. Kumar (2024) explained that learning that involves the process of identifying 

problems and considering values succeeds in fostering empathy, responsibility, and moral 

integrity of students. This is in accordance with the concept of OIDDE which not only provides 

a space for cognitive thinking, but also guides students to weigh the social and moral impacts 

of the scientific decisions they make. In line with that, Octia et al. (2024) emphasized that a 
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reflective approach in learning contributes significantly to the ability of students to consider 

the ethical consequences of any scientific action. 

In addition, Afif et al. (2024) found that students' active involvement in ethical 

discussions plays a major role in character formation and strengthening value-based decision-

making skills. The support of Mawaddah et al. (2025) also shows that a learning environment 

that provides space for ethical dialogue is able to strengthen moral reasoning through social 

interaction and empathy. 

Nevertheless, the claim that OIDDE is fully effective needs to be positioned cautiously. 

The relatively small difference between groups and the improvement observed in the control 

class indicate that the effectiveness of OIDDE is context-dependent and influenced by multiple 

factors. Thus, this study not only supports the effectiveness of OIDDE, but also highlights that 

ethical decision-making development is a complex process influenced by instructional, 

cognitive, and social variables. 

Results of the Influence of OIDDE Learning Model on Virus Material on Problem Solving 

Ability 

Based on the results of the analysis of research data, the application of the OIDDE 

learning model to Virus material has been proven to have a positive impact on improving 

students' problem-solving abilities. This is shown by an increase in the average value of 

problem-solving ability in the experimental class (7.83 points), which is higher than that of the 

control class (6.40 points). In addition, the results of the Independent Samples t-test showed a 

significant difference between the post-test scores of the experimental class and the control 

class (Simanjuntak & Sudibjo, 2019; Paat et al., 2024; Yennita et al., 2026). 

However, similar to ethical decision-making, the practical significance of this difference 

needs further consideration. The effect size obtained indicates a (small moderate) influence, 

suggesting that the contribution of the OIDDE model to problem-solving ability is relatively 

limited in magnitude. This means that although statistically significant, the improvement is not 

substantially large in educational practice (Hutagaol et al., 2024). 

An important finding that needs to be highlighted is that the initial (pretest) scores of 

problem-solving ability were already relatively high. This condition indicates the possibility of 

a ceiling effect, where students' scores are close to the maximum limit, thereby limiting the 

potential for measurable improvement. As a result, the increase observed in this study may 

underestimate the actual cognitive development achieved by students (Hutagaol et al., 2024). 

Students' problem-solving abilities in OIDDE learning emerge gradually through each 

syntax applied. In the Orientation stage, students are directed to recognize and understand 

contextual problems. In the Identification stage, students collect relevant information and 

clarify supporting facts. The Discussion stage plays a crucial role in developing solution 

strategies, as students collaboratively analyze alternative solutions. The Decision stage trains 

students to select the most appropriate solution, while the Engage in behavior stage strengthens 

reflective thinking through evaluation of the problem-solving process (Manik et al., 2025; 

Yennita et al., 2026; Paat et al., 2024). 

Hudha (2020) and Husamah et al. (2018) emphasized that the structure of the OIDDE 

syntax is systematically designed to foster high-level thinking skills. The results of this study 

are also in line with Ramadhani & Sukenti (2023), who stated that structured problem-solving 

learning encourages students to organize information and determine solutions rationally. 

Similarly, Azdkia et al. (2024) found that discussion and decision-making stages enhance 

students’ argumentative and reflective thinking (Simanjuntak & Sudibjo, 2019; Yennita et al., 

2026; Manik et al., 2025). 

In line with that, Rahman & Ardiansyah (2025) explained that students' active 

involvement in discussions significantly strengthens problem-solving confidence and thinking 

flexibility. Rifky et al. (2024) also confirmed that collaborative learning improves achievement 

across diverse student abilities. Bintarawati et al. (2025) further showed that OIDDE 
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contributes to conceptual understanding in Biology learning (Paat et al., 2024; Saputra et al., 

2023; Rahmah et al., 2025). 

However, it is important to note that the control class also showed improvement, 

indicating that problem-solving ability can develop through various instructional approaches, 

not exclusively through the OIDDE model. Conventional learning may still provide 

opportunities for students to understand concepts, answer questions, and complete tasks that 

stimulate basic analytical thinking. As explained by Simanjuntak and Sudibjo (2019), problem-

solving skills can improve when students are repeatedly exposed to learning activities that 

require them to identify problems and formulate solutions, even when the instructional 

structure is not fully inquiry-based. Nevertheless, the improvement in the experimental class 

suggests that OIDDE offers a more systematic learning pathway. Through its sequential stages, 

students are guided to recognize contextual problems, discuss alternatives, make reasoned 

decisions, and reflect on the consequences of their actions. This reflective component is 

important because decision-making in learning is not only cognitive but also related to ethical 

awareness and responsibility (Kurniawaty & Faiz, 2022). In this sense, OIDDE strengthens the 

learning process by integrating structured reasoning with value-based reflection. Rizal (2025) 

also emphasizes that decision-making activities in learning can support students’ ethical 

awareness when they are linked to character-based assessment. Therefore, the effectiveness of 

OIDDE should be interpreted proportionally as a supportive and enriching instructional 

approach. This interpretation is relevant to health-related learning contexts, where students 

need to consider scientific, social, and ethical implications in making decisions (Indriani et al., 

2025). 

CONCLUSION  

The results of this study indicate that the application of the OIDDE learning model on 

virus material is associated with an improvement in students' problem-solving and ethical 

decision-making abilities. Statistical analysis shows that the experimental class achieved 

higher gains compared to the control class, suggesting that the OIDDE model contributes 

positively to both cognitive and ethical aspects of learning. However, considering the quasi-

experimental design and the limited sample scope, these findings should be interpreted 

cautiously. The observed differences, although statistically significant, fall within a moderate 

range of practical impact, indicating that the effectiveness of the OIDDE model is incremental 

rather than absolute. Therefore, the model should be viewed as a supportive instructional 

approach rather than a definitive solution for improving students’ higher-order thinking and 

ethical reasoning skills. 

The findings suggest that the structured stages of OIDDE (Orientation, Identification, 

Discussion, Decision, and Engage in Behavior) can facilitate more systematic, reflective, and 

responsible thinking processes. In practice, this implies that integrating cognitive tasks with 

ethical reflection in Biology learning may help students better understand scientific concepts 

while also considering their moral and social implications. Nevertheless, the generalization of 

these results is limited to the context of this study, particularly the sample characteristics and 

school setting. In addition, the potential ceiling effect observed in problem-solving ability and 

the limited sensitivity of the instrument may have influenced the magnitude of the measured 

improvement. 

RECOMMENDATION 

Further research is suggested to expand the application of the OIDDE learning model to 

other Biology materials that contain socio-scientific issues, such as genetics or biotechnology. 

It is also expected that research will be conducted to test its influence on other variables such 

as science literacy, scientific argumentation ability, and scientific attitudes of students with a 

wider sample coverage and cross-schools using more complex approaches, for example with 

mixed methods in order to obtain a more comprehensive picture of the learning process. Some 
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of the obstacles that need to be considered in the development of the next research include 

limited learning time that can affect the optimization of OIDDE stages, students' readiness in 

active problem-based learning, and teachers' competence in facilitating value-based and ethical 

discussions. In addition, the implementation of research that is limited to one school, namely 

SMAN 2 Sampit, has the potential to limit the generalization of findings, so future research 

needs to consider variations in school contexts, student characteristics, and learning 

environment support so that the research results are more representative and applicable. 
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