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Abstract: The low concern for the environment after the pandemic period which gradually ended, 

especially when learning in Higher Education has been carried out face-to-face. There are 

indications of an increasing amount of litter and an acute sense of indifference. This study 

determines the influence and effectiveness of the application of Microsoft whiteboard-assisted 

environmental mathematics on students' environmental care attitudes. The research population is 

pre-service elementary school teachers in semester 4 who took part in geometry and measurement 

courses in elementary schools and the research sample was 69 pre-service elementary school 

teachers in semester 4 in the course with a simple random sampling technique. Data collection 

techniques use environmental care questionnaires, observations, and documentation. The data 

analysis technique uses paired sample t test and N-gain. Based on the results of data analysis, it 

was found that the value of t count = 10.197 >  t table = 2.201, so there is an influence of the 

influence of the application of Microsoft whiteboard assisted environmental mathematics on 

students' environmental care attitudes and an N-gain value of 56% is got, so the application of 

Microsoft whiteboard-assisted environmental mathematics is quite effective in improving student 

environmental care attitudes. 
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Abstrak: Rendahnya kepedulian pada lingkungan setelah masa pandemic yang sedikit demi 

sedikit mulai berakhir khususnya ketika pembelajaran di Perguruan Tinggi sudah mulai 

dilaksanakan secara tatap muka. Ada indikasi meningkatnya jumlah sampah dan tingginya rasa 

tidak peduli. Tujuan penelitian ini untuk mengetahui pengaruh dan efektivitas penerapan 

matematika lingkungan berbantu Microsoft whiteboard terhadap sikap peduli lingkungan 

mahasiswa. Populasi penelitian adalah mahasiswa PGSD semester 4 yang mengikuti mata kuliah 

Geometri dan Pengukuran di SD dan sampel penelitian ada 69 mahasiswa PGSD semester 4 

pada mata kuliah tersebut dengan teknik sampling simple random sampling. Teknik pengumpulan 

data menggunakan angket sikap peduli lingkungan, observasi, dan dokumentasi. Teknik analisis 

data menggunakan uji paired sample t test dan N-gain. Berdasarkan hasil analisis data 

didapatkan bahwa nilai thitung = 10,197 >  ttabel = 2,201, yang berarti ada pengaruh pengaruh 

penerapan matematika lingkungan berbantu Microsoft whiteboard terhadap sikap peduli 

lingkungan mahasiswa dan didapatkan nilai N-gain sebesar 56 % yang berarti penerapan 

matematika lingkungan berbantu Microsoft whiteboard cukup efektif untuk meningkatkan sikap 

peduli lingkungan mahasiswa. 

 

Kata kunci: matematika lingkungan, Microsoft whiteboard, peduli lingkungan.

 

▪ INTRODUCTION 

The impact of the pandemic is still being felt today, in addition to having an impact 

on the economy and social (Rupani et al., 2020). It turns out that the Covid-19 pandemic 

has an impact on the environment which if left unchecked will add new problems such as 

flooding due to the large amount of waste scattered, not producing waste in its place and 

the lack of the community in recycling plastic waste. Actually, the pandemic, slightly 
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changed a person's clean-living behavior (Park et al., 2021) who do not normally wash 

their hands are now required to wash their hands using soap and other clean-living habits. 

But, after everyone feels that they have been vaccinated, the good pattern has begun to 

decrease a little bit in certain cities. 

Surakarta is where history and culture study (Hartanto, Dharoko, & Subroto, 2020) 

from all directions, especially for students who take education in the city. In May 2022, 

several areas in Surakarta, such as Purwosari Village, Laweyan district, Solo city were 

flooded (Kompas.com, 2022). Apart from the high rainfall, it turns out that there are other 

causes. One of them is from 131 waste banks in the city of Solo, less than 50% are active 

during the pandemic (data from the Environmental Agency of Surakarta City). This is 

because of the habit of sorting waste erodes. The majority is immediately wasted even 

though not all waste is useless. (Liputan6.com, 2022). According to Leiden Ethnosystem 

and Development Programme (LEAD) researchers from Leiden University (Arif 

Maulana, 2020), local wisdom can solve several environmental problems. 

According to Genta Tenri Mawangi (2017) based on periodic studies of local 

wisdom also contribute to the sustainable use of natural resources. This is behind the need 

for local environmentally friendly education (Hasbiah, 2015; Jundiani, 2018), which is 

expected to suppress these problems by changing a person's behavior to have more good 

environmental morals. This is in line with Hasanah's research (2014) that integrating 

mathematics into the reality of daily life not only makes mathematics good at mathematics 

but also has a concern for the environment. (Maria et al., 2020) 

Mathematics as part of the curriculum, especially in the PGSD study program, has 

a role in instilling environmentally friendly values to students (prospective teachers) 

through its implementation in learning both in aspects of knowledge (cognitive), 

awareness or will (affective), and action (psychomotor). In this case, environmental issues 

can be used as contextual problems to start learning. Thus, environmental education can 

be integrated directly into mathematics learning. Problems - contextual problems about 

the environment should be simple problems (MacDonald, 2022) which is known and 

raises examples of problems related to environmental conservation. To reduce the level 

of abstraction of students towards mathematics, the mathematics learning model should 

bring students closer to their environment. This is in line with Hidayati's research (2008) 

that environmental-based mathematics learning takes examples of problems related to the 

environment in every teaching and learning activity, so that students feel that mathematics 

learning is not much different from their living environment. The environment also had 

an effect on the high and low achievement of mathematics (Schwabe, Boomsma, & van 

den Berg, 2017) 

This is integrated in geometry and measurement lectures at SD, PGSD Slamet 

Riyadi University in the fourth semester, which in its learning utilizes the environment 

and technology. The chosen environment is the Pasar Gede area which is an icon and one 

of the cultural heritage in Surakarta. This is based on the results of research on mapping 

local wisdom (Prihastari & Widyaningrum, 2018) the theme in accordance with the 

geometry course, namely historical heritage buildings (Pasar Gede). Because lectures are 

still carried out in a blended learning manner, researchers use one of the facilities 

integrated with MS TEAMS, one of the alternatives of distance learning media during the 

pandemic (Barry et al., 2021) i.e. Microsoft whiteboards to discuss finding flat planes and 

building spaces and explaining their characteristics. The advantages of Microsoft 
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whiteboard (Prihastari & Widyaningrum, 2022), namely a) effective, b) minimal use of 

markers and paper, c) discussions can run even though they are carried out remotely, d) 

can be used to add drawings, diagrams, put up sticky notes, d) write with various colors, 

and e) there is a facilitation of the virtual ruler to draw with precision. 

Based on the results of observations of environmental care attitudes using the 

environmental care attitude questionnaire indicator according to Prihastari & 

Widyaningrum (2018) in students at the beginning of lectures, a score of 65% was 

obtained, with the lowest score in the aspects of waste management into compost and 

waste or waste management. Students' concern for the environment is still lacking and 

needs to be improved to face-to-face learning.  This if left unchecked will become an 

environmental problem.  According to Daryanto & Suprihatin (2013) one of the factors 

that affect environmental awareness is a person's ignorance because they do not have 

knowledge about the environment.  Caring for the environment according to 

Widyaningrum (2016: 109) is an attitude and action that always seeks to prevent damage 

to the surrounding natural environment and develop efforts to repair the damage to nature 

that has already occurred.  Education in instilling awareness of the environment requires 

knowledge of the environment and habitualization (habitualition) until there is a change 

in attitude towards the environment.  Thus, through environmental mathematics, it can 

instill awareness and provide habituation about the environment so that there is a change 

in attitude. 

 

▪ METHOD 

Research Design and Procedures 

The research method used is quantitative research that focuses on analyzing data 

obtained from a sample of a population to then draw conclusions (Akar & Çelik, 2019); 

Hammer, & Habib, 2016; Pastore, 2017). This study used a One-Group Pretest-Posttest 

Design research design, where a group of subjects were given treatment for a certain 

period of time. (Sugiyono, 2016). Measurements of the instrument are carried out before 

and after the treatment is given. To measure the effect of the treatment given was tested 

using the t test. Meanwhile, to determine the effectiveness of the application of free 

variables, the N-gain test is used. Data collection techniques use observation, 

documentation, and questionnaires. 

 

Instruments  

Data collection instruments are used to obtain information needed in research 

(Pranatawijaya et al., 2019). This research uses an instrument in the form of a 

questionnaire of environmental care attitudes in the application of environmental 

mathematics assisted by Microsoft whiteboard. The scale used is in the form of a Likert 

scale with an interval of 1 to 4. The function of the Likert scale in this questionnaire is to 

measure the opinions and attitudes of a person or group about what is being studied ((Joshi 

et al., 2015; Pranatawijaya, et al., 2019; Saputra & Nugroho, 2017). The number of 

statements in the environmental care questionnaire was 30 items from highly appropriate 

to non-conforming intervals. This questionnaire before being used in research has been 

declared valid by expert judgement (Lisufiana, Supriyanto, & Khumaedi. 2019) 
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Participants 

Once the instrument is declared valid and ready for use. The instrument is used to 

collect environmentally caring attitude research data sampled from a population. The 

population involved is pre-service elementary school teachers in the fourth semester who 

take part in Geometry and Measurement lectures at elementary school for the 2021/2022 

Academic Year. The sample in this study was 69 pre-service elementary school teachers 

in the fourth semester taken from the population with a random sampling sample 

technique. (Adihwal et al., 2021.; Arnab, 2017) 

 

Data analysis 

The data that has been collected, then analyzed. Data analysis for the normality 

assumption test is Kolmogorov Smirnov. To determine the influence of the application of 

Microsoft whiteboard-assisted environmental mathematics on environmental care 

attitudes in the test with paired sample t test (Yusop et al., 2015). Whereas, to analyze its 

effectiveness, the N-gain test was used (Hake,1999; Majdi, Subali, & Sugianto, 2018) 

with the following categories of interpretation.  

 

Table 1. Categories of interpretation of the effectiveness of N-gain score 
Percentage (%) Interpretation  

< 40 Ineffective 

40 – 55 Less effective 

56 – 75 Quite effective 

>76 Effective  

      (Hake, 1999). 
 

▪ RESULT AND DISSCUSSION 

The results of research obtained from instruments and data collection techniques 

are continued by analyzing and discussing based on relevant theories and studies. 

 

An overview of environmental care attitudes of pre-service elementary school 

teachers, before and after applying microsoft whiteboard assisted environmental 

mathematics learning 

The environmentally caring attitude questionnaire instrument before being used in 

research has been validated construct by expert judgement in previous studies. The 

questionnaire was developed in accordance with the research of Prihastari & 

Widyaningrumn (2018) with the following indicators: 1) habituation to maintain the 

cleanliness and flexibility of the surrounding environment, 2) the availability of landfills 

and washing stairs. 3) providing bathrooms and clean water, 4) energy-saving habituation, 

5) the presence of biopores in the surrounding environment, 6) building wastewater 

sewers properly, 7) habituating to separate types of organic and inorganic waste, 8) waste 

management through composting from organic waste, 9) handling waste from practice, 

10) provision of cleaning equipment, 11) existence of water storage reservoirs, and 12) 

the existence of an environmental clean love program, with a total of 30 items of 

revelation.  Based on the collection of data on the value of the questionnaire of 

environmental care attitudes before and after the application of environmental 
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mathematics assisted by Microsoft whiteboard to environmental care attitudes.  described 

in table 2 below. 

 

Table 2. Overview of Pre-Assessment Values of Environmentally Caring Attitudes  
No. Indicators Pre  Post 

1 habituation to maintain cleanliness and sustainability of 

the surrounding environment 

2.7 3.1 

2 availability of landfills and washing stairs 3.2 3.6 

3 provide a bathroom and clean water 3.3 3.7 

4 energy-saving habituation 2.3 3.7 

5 the presence of biopores in the surrounding environment 2.5 3.3 

6 build wastewater sewers well 3.0 3.6 

7 habituation to separate types of organic and inorganic 

waste 

2.3 3.3 

8 waste management through composting from organic 

waste 

2.0 2.7 

9 waste handling of practice results 2.3 2.9 

10 Provision of cleaning equipment 3.2 3.6 

11 the presence of a water storage reservoir 2.7 3.5 

12 the existence of a clean environment love program 2.7 3.3 

Minimum value 2.0 2.7 

Maximum value 3.2 3.7 

Average value 2.583 3.358 

  

From the results of table 1 above, in the pre column, pre-service elementary school 

teachers are still lacking in points: a) management to be used as compost, b) handling 

waste from practice, c) habituation to save energy, d) sorting types of organic and 

inorganic waste. As for the other indicators, it is still within sufficient limits. This is a 

problem and a challenge for researchers to improve good habits. The average pre value is 

2.583 and the post value is 3.358. 

There was an average increase of 0.775 in the environmental care attitude of pre-

service elementary school teachers in the fourth semester in geometry and measurement 

lectures in elementary schools. Aspects of waste management to be composted and 

handling waste from practice have increased. Likewise in other aspects of environmental 

care indicators. Students when taking documentation to discuss in Microsoft whiteboards 

see firsthand what kind of clean and dirty environmental conditions. Researchers also 

provide environmental insights related to how to live cleanly, manage waste so that it 

does not accumulate and some of it can be processed into useful things. This is in line 

with research (Clarke & Roche, 2018) which states that providing broad thinking and 

feedback on projects and contextual tasks given improves the quality of learning 

In addition, through Microsoft whiteboard with blended learning, researchers can 

deliver teaching materials more easily and contextually. This is in line with the research 

of Tugimin & Maryani (2014) the objectives of using whiteboard interactive learning 

media in the learning process are as follows: a) to make it easier for lecturers to 

demonstrate teaching materials in the learning process, b) so that lecturers can more easily 

carry out learning implementation planning activities, c) to motivate students to share 
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roles in the learning process, and d) so that lecturers and students feel comfortable in the 

learning process, because whiteboard is not dusty. As well as the research of Jannah and 

Sontani (2018) infrastructure that affects learning motivation, one of which is whiteboard 

or whiteboard. So, environmental math is greatly helped by Microsoft's whiteboard. 

Researchers are more focused on teaching material even though it is carried out online 

and students are not confused when receiving material because there is an explanation 

written through Microsoft whiteboard. Thus, discussions between students in Geometry 

and Measurement lectures in elementary schools can be focused because communication 

is established through the microsoft whiteboard media and researchers can immediately 

correct errors experienced during the discussion (Beth L. Hewett, 2006). To find out the 

effect of the application of microsoft whiteboard assisted environment mathematics on 

environmental attitudes is described in the following table 3. 

 
Table 3. Correlation Value and t Test 

 N Correlation   Sig. t df Sig.(2-tailed) 

Score 12 0.666 .018 10.197 11 .000 

  

Based on table 2, the correlation value between the pre and post-values of 

environmental care attitudes was 0.666. it carried previously pre and post-data out 

normality tests using Kolmogorov Smirnov got the results of both normal data. Then for 

the t-test, it got t count = 10.197 > t table = 2.201 with significance, so Ho was rejected and 

Ha was accepted. This proves that there is a Microsoft-assisted environmental 

mathematics whiteboard has an influence on improving the student's environmental care 

attitude. Students are more able to apply science through contextual things than abstract 

examples or just doing questions.  

 

 
 

Figure 1. Examples of Microsoft Assisted Environment Math Implementations 

Whiteboard in Geometry and Measurement lectures in elementary schools 
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The effectiveness of implementing Microsoft whiteboard assisted environmental 

mathematics to environmental care attitudes 

According to table 4, an N-gain value of 56% was got, which, if consulted with the 

conversion table, was declared quite effective, the free variable impacted the bound 

variable. On the application of the Microsoft whiteboard in the mathematics learning 

environment gets a fairly effective score. This is certainly supported by the motivations 

and expectations of students with the advantages that exist on the Microsoft whiteboard, 

namely a) time effectiveness, b) minimizing the use of markers and paper, c) cooperation 

in groups that are carried out directly or remotely, d) can add drawings, put up sticky 

notes, or make diagrams, e) draw with various colors of pens and geometric fields 

precisely with a ruler. (Prihastari & Widyaningrum, 2022). In addition, students' skills in 

mathematics learning technology and visualization are gained through this Microsoft 

whiteboard. This is in line with the results of research (Rath, Sidhu, & Wong, 2020) which 

states that the whiteboard is one of the learning solutions during the pandemic because it 

can increase interest, skills, become a bridge for learning that will be carried out online 

and offline, as well as increase learning with visual learning. 

 

Table 4. N-gain analysis results 

Pre Post  N-gain Information 

2.583 3.358 55.738 Quite effective 

 

▪ CONCLUSION 

Based on the results and discussion of the research above, it was concluded that 

there is an influence from the application of Microsoft whiteboard assisted environmental 

mathematics on environmental care attitudes with an average pre value of 2.583 and an 

average post value of 3.358. Based on the correlation value of 0.666 and the t test obtained 

a calculated t value = 10.197 > t table 2.201 with α=0.025 and 2) the results of the N-gain 

analysis obtained a gain score of 56% with a fairly effective category. So, Microsoft 

whiteboard assisted environmental mathematics is quite effective in improving the 

environmental care attitude of pre-service elementary school teachers in the fourth 

semester who take part in Geometry and Measurement in elementary schools. 

The researcher's suggestion in the next study, if the application of environmental 

mathematics can be carried out consistently using face-to-face meetings, it can increase 

the effectiveness of environmental care attitudes. Educators in the field of mathematics 

can provide contextual examples to students through real images of the environment of 

daily life. The shortcomings in this study, Microsoft whiteboard can be used if it is 

connected to the internet and to make it easier to write on the whiteboard requires tools 

such as a mouse or stylus pen. 
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