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Biology learning in the 21st century is a challenge for teaching staff in guiding 

students in developing their abilities in accordance with the 4Cs and will 

produce competent students. One learning model that integrates 4C is project-

based learning (PjBL) which is oriented to ethnoscience. The aim of this 

research is to determine gender differences in the implementation of ethno-

PjBL learning. The research method is descriptive quantitative. Data analysis 

uses the Rasch model to analyze the suitability of the items to the model used 

and the t-test to determine the difference in cognitive scores of male and female 

students. The research results show that there are differences in learning 

outcomes between men and women. The average score for male is 68 and 

female is 73.5. The Levene Test results show 0.591 > 0.05, which indicates that 

the two gender groups have different learning outcomes. Male students 

complete assignments more quickly, tend to focus on content and are less 

interested in ethnoscience material, but their learning outcomes are no better 

than female students. Female students take longer to complete project 

assignments than male students. Female students are more interested in 

contextual learning presented through ethnoscience and structured design 

assignments through PjBL. 

 

1. INTRODUCTION 

21st century learning has characteristics which are usually referred to as the 4Cs which 

include creative thinking skills, critical thinking and problem solving, communicating and 

collaborating (Gunn & Hollingsworth, 2013). 21st century learning is a challenge for teaching staff 

in guiding students in developing their abilities in accordance with the 4Cs and will later produce 

competent students (Laal et al., 2012). One type of learning that is influenced by the 21st century 

is learning in the field of Biology. The demands of 21st century skills must be implemented in all 

fields, one of which is Biology learning (Fung et al., 2022). 

Biology learning in the 21st century has experienced many significant developments along 

with advances in technology, new scientific discoveries, and changes in learning approaches or 

methods (Ligan & Tacadena, 2022). The learning model that is expected to help students have the 

ability to think creatively in the biology learning process is the Project-based Learning (PjBL) 

learning model (Elliott, 2020). The Project-Based Learning (PjBL) model is an innovative learning 

model which uses projects as a learning medium, the use of this project is expected to be able to 

actively involve students in learning and problem solving, students are also expected to be able to 

work in groups to produce useful products (Shuhailo & Derkach, 2021). 

Project-based learning is easier for students to understand so that learning is linked to daily 

life according to the potential of their respective areas (Al Mulhim & Eldokhny, 2020). The 

potential possessed by each region includes natural resources, culture and local wisdom (Lavrillier 

& Gabyshev, 2021). There is a lot of Indonesian culture that can be applied in ethnoscience-based 
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learning, especially in biology subjects or what is usually called bioethnoscience (Suciyati et al., 

2021). 

Ethnoscience is an activity of transforming original knowledge into scientific knowledge 

(Abonyi et al., 2014).Efforts to use the environment as a learning resource in science learning are 

by integrating culture into society, known as ethnoscience learning (Moodie, 2019). Ethnoscience 

is currently one of the things studied in Indonesia because it can make students aware of 

rediscovering local intellectual values and integrating them into the learning process (Zidny et al., 

2021). 

Tanaka (2023)  has investigated the influence of gender on PBL, and concluded that gender 

influences the way PBL students approach project work. Afriana et al., (2016) describe women's 

tendency toward context orientation in engineering design tasks, and note that female learners. 

The research results of  Ali Samsudin et al., (2018) states that several factors influence the success 

of PjBL learning, including gender. Female students tend to be interested in structured design tasks 

and tend to undertake a broader range of engineering problems than males. However, the 

investigation carried out by Muspiroh, (2020) actually showed different results. Muspiroh stated 

that there is no influence of gender on the implementation of learning using PjBL. Therefore, 

research needs to be carried out to determine the influence of gender on PjBL by integrating an 

ethnoscience approach. 
 

2. MATERIALS AND METHODS 

2.1. Research Design 

This type of research is quantitative descriptive research. Descriptive research is research 

with the aim of testing a hypothesis by describing the actual situation of a variable. Meanwhile, 

quantitative is research with data presented in the form of numbers from the start of data collection 

until the results obtained.  

 

2.2. Population, sample and sampling 

2.2.1. Population 

The research population is class IX students in the second semester at SMPN 3 

Babakancikao, Purwakarta, West-Java, Indonesia, in the 2023/2024 academic year with a total of 

66 students. 

 

2.2.2. Sample  

The sample in this study was all students in class XI Science semester II, totaling 66 students. 

 

2.2.3. Sampling 

The sampling method used is total sampling. total sampling is a sample selection technique 

carried out on all members of the population. In this research, samples were taken from the entire 

existing population. 

 

2.3. Data analysis 

2.3.1.  Item Analysis Using Rasch Model 

The approach taken in Rasch modeling is different. The main goal of Rasch modeling is to 

create a measurement scale with equal intervals. Because raw scores do not have interval 

properties, they are not used directly to provide an interpretation of student abilities. Rasch 

modeling jointly uses score data based on each person and score data per item. These two scores 
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are the basis for estimating the true score which shows the level of individual ability and the level 

of item difficulty. 

 

2.3.2. T-test 

The t-test is an inferential statistic used to determine whether there is a significant difference 

between the means of two groups and their patterns of association. The t test was carried out using 

SPSS 16 software. 

 

3. RESULTS AND DISCUSSION  

3.1. Item Analysis 

Fit items mean that the item behaves consistently with what is expected by the model 

(Sumintono, 2018). If it is found that the questions do not fit, this is an indication that there are 

misconceptions among students regarding the questions. Some of the fit indices provided in Rasch 

analysis are Person Infit ZSTD, Person Outfit ZSTD, Person Infit MNSQ, Person Outfit MNSQ, 

Item Infit ZSTD, Item Outfit ZSTD, Item Infit MNSQ, and Item Outfit MNSQ (Boonee· et al., 

2014). 

 

 

Figure 1. Results of Item Analysis 

 

The MNSQ value is always positive and moves from zero (0) to infinity (∞). In this case, 

the MNSQ value is used to monitor the suitability of the data to the model. The expected value is 

1 (one). The mean square infit or outfit value is less than 1, indicating that the observed data has 

22% less variation than predicted. The research results show that the z value is -1 and the standard 

deviation is 1.1, which means that the observed data is in accordance with the model. Meanwhile, 

a negative value indicates that there is not much variation in the answers. The responses were fairly 

regular and predictable. 

The results of the analysis carried out obtained an MNSQ value of 1.00 and a ZSTD of -1, 

which means that the question items are good and can be used, even though the variation in 

answers is not too high.  The level of suitability of this item is greatly influenced by the size of the 

sample. Errors in answer keys, many individuals who are careless in working on questions, and 

questions that have low differentiation power can reduce the appropriateness value of items 

(Bambang Sumintono. & Wahyu Widhiarso., 2013). 

 

3.2.Gender Differences in Learning 

Cognitive scores are obtained through a posttest in the form of multiple choice questions. 

These values are analyzed to determine the highest value, lowest value, mode, average, standard 

deviation, standard error for both types of gender. The results of the analysis are presented in table 

1. 
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Table 1. Cognitive Learning Outcomes by Gender 

Cognitive 
Gender 

Male Female 

N 36 32 

Max 68 92 

Min 48 52 

Mode 64 84 

Mean 68 73.5 

Standart deviasi 8.504901 8.9861 

Standart. Error Mean 1.438 1.614 

 

Table 1 shows that the maximum value, minimum value, mode and mean of female students 

are better than male students. This value was obtained from the posttest questions in the form of 

25 multiple choice questions which were completed at the end of the ethnoscience-based project 

learning. Even though the post-test results obtained show significant differences between the two 

gender groups, it is necessary to carry out a t test further to see the significance of the differences 

between the two. T test results are presented in table 2. 

 

Table 2. T-test Results of Cognitive Scores Based on Gender 

Independent Samples Test 

 

Levene's Test 

for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df 
Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

 Equal 

variances 

assumed 

.291 .591 -2.399 66 .019 -5.167 2.154 -9.467 -.866 

Equal 

variances not 
assumed 

  -2.390 64.014 .020 -5.167 2.161 -9.484 -.849 

 

Based on the t-test that has been carried out, it is known that the Levene's Test results are 

0.591 > 0.05, so the data used is Equal variances assumed data with a significance result of 0.019 

< 0.05, which indicates that there is a significant difference between the cognitive scores of male 

and female students use the ethnoscience-based PjBL learning model. Through the t-test, it is 

known that the two gender groups show different learning outcomes. 

The term gender is defined as a socio-cultural phenomenon, a social consciousness, and as 

a concept for analysis. Gender is a cultural concept used to differentiate the roles, behavior, 

mentality and emotional characteristics of men and women that develop in society. Gender in 

education is not differentiated. Every student, both male and female, has the same opportunities in 

the learning process. Male and female students have the same opportunity to achieve maximum 

cognitive achievement. 

Based on the research that has been conducted, it appears that overall the cognitive scores of 

female students are higher than those of male students. Through ethnoscience-based project 

learning, female students obtained better results than male students, but showed different patterns. 

Male students tend to focus more on the core of the material being studied, regardless of whether 

there is assistance in the form of an ethnoscience approach or not. Because male students focus 

more on the material, they tend to be faster in completing project assignments. Although male 

students excel in terms of speed of completing tasks, they do not show the same results in terms 

of cognitive tests. 
 



 Astuti, Dwi Setyo & Putri, Galuh Septiani (2024)  INCOBEST 02(1): 3026-5428 

65 
 

 
Figure 2. Ethno-PjBL learning patterns for male and female students 

 

The use of ethnoscience-based project learning for female students has had a positive impact. 

Project-based learning builds collaboration patterns between students. The integration of 

ethnoscience has an impact on the material being studied to become more concrete. The process 

of transforming local science into modern science requires additional time. Through learning using 

this model, female students take longer to complete ethnoscience-based project assignments, but 

they show much better cognitive achievement results than male students. 

Small group activities play an important role in project-based learning for cooperative 

decision making and problem solving among team members (Torres et al., 2019). Sometimes it is 

very easy for students to develop individual plans for a project, but it is necessary to determine the 

best solution through agreement and negotiation within the team. This will always be a challenge 

for lecturers (Guo et al., 2020). Collaborative learning is essential, and students can learn real-

world skills naturally through project-based learning (Lin et al., 2021). Project-based learning is 

defined as a learning technique that allows students to carry out meaningful (Castro-Vargas et al., 

2020). Project-based learning is a method where students learn problem solving through activities 

that involve in-depth work on assigned projects. Project-based learning is characterized by 

meaningful activities, learning, collaborative decision making, and problem solving through the 

use of digital videos, and changes in the role of lecturers (Huysken et al., 2019). 
 

 
Figure 3. Interaction in PjBL and Ethnoscience Learning 
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Ethnoscience learning can transform teacher-centered learning into student-centered 

learning in the form of contextual and meaningful learning (Croce, 2019).Students can not only 

understand the material but also apply it in everyday life (Yustina et al., 2020).This makes students 

more interested in studying natural science and applying it to the living environment (Bohensky 

& Maru, 2011).  The activities are ethnoscience-based, including relating material to the culture 

in the surrounding environment and context. The implementation of learning activities is adapted 

to local situations and always connects national knowledge with related topics. In other words, the 

application of an ethnoscience-based science learning approach only applies to certain material 

that can be linked to an ethnoscience approach (Zidny et al., 2020). Ethnoscience-based learning 

can be applied using student-centered learning methods, namely, methods of observation, 

questioning, classification, prediction, problem solving and drawing conclusions (Croce, 2020). 

The use of the ethno-PjBL model in this research shows that most male students joke more 

or disturb their friends who are doing their assignments. Many male students are less motivated to 

participate in learning, and do not do the assignments or exercises given optimally. In general, 

female students are more diligent in studying and obey school rules. This is one of the factors that 

on average, female students have better academic achievement. 

The above findings are confirmed by the results of Agustrin & Rindrayani (2016) research 

which states that female students tend to care more about studies and they work harder than male 

students. Boys are more interested in technology than girls because they are always exploring 

computers and playing video games and they rely on technology more than girls. There are 

definitely solutions that can keep both genders on the same academic level such as including more 

technology in learning and including more practical work in academics. 

Several types of research have been conducted on the topic of comparison between the 

performance of male students and female students. Female students are found to do better in class 

than male students. Female students are claimed to have better learning skills compared to boys 

(Ali Samsudin et al., 2018).Female students (regardless of educational background) were found to 

be more active in academics than male students (Afriana et al., 2016). It is a fact that male students 

have a lot of knowledge about the technical world and their intelligence level is completely 

different from that of girls but still, the difference between the values is the same and still in place. 

Grades in the academic field (whether students come from one educational institution or some 

other educational stage) have created a typical pattern that female students are better than male 

students (Noviyana et al., 2016.). 

 

4. CONCLUSIONS 

The use of the ethnoscience-based PjBL model shows that female students achieve higher 

cognitive scores than male students. Female students tend to be actively involved in group projects 

even though they take longer to complete assignments. The integration of ethnoscience in learning 

provides contextual effects for female students. However, there are still many other factors 

(research limitations) that must be considered for further research such as students' psychological 

conditions, parental background, parental education, number of siblings, and ethnicity. 
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