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Abstract 

The objective of this study is to develop a scale to measure science and biology teacher 
candidates' awareness of micro-plastic pollution. The sample group consists of 586 
participants from 4 universities who are currently enrolled in science and biology teaching 
programmes. “Microplastic Pollution Awareness Scale (MPAS)" used as data collection tool 
developed by the researcher. EFA was applied to the data obtained from the application, it 
was determined that the scale had a 3-factor structure, and that the factors made up 49.57% of 
the total variance in general. DFA was applied to verify the obtained factor structure. 
According to the DFA results; χ2/df is perfect harmony; RMSEA, SRMR, CFI, GFI and 
NNFI are good/perfect harmony; AGFI and NFI are acceptable harmony. The overall 
reliability coefficient of the scale was determined as 81, the value of which is considered to 
be of high level reliability. MKFÖ, which is a likert scale, consists of a total of 14 items, 
including 5 negative and 9 positive items. The maximum score that can be obtained from the 
scale is determined as 28, and the score obtained from the scale is in direct proportion with 
the level of awareness of the individual about microplastic pollution.  

Keywords: microplastics, microplastic pollution, awareness, scale development 
 

1. Introduction 
Today, rapid population growth, and thereupon the increasing industrialization upset 

nature's balance. Population growth has increased the domestic and urban waste generated as 
a result of consumption, and therefore environmental pollution has reached gigantic 
proportions. One of the most common causes of environmental pollution is litter. In the 
studies conducted, it has been determined that the most common type of litter is plastic 
(Vişne & Bat, 2015). Plastics are often preferred not only because of their relative cheapness, 
but also because they are flexible, strong, waterproof, lightweight and easy to clean. Plastics 
are widely used in packaging, automotive and electrical and electronic industries, textile 
products and sports equipment. Plastics, which have been around for about 70 years, cause an 
accumulation of waste since they take long to decompose in nature due to the additives and 
polymers they contain (Murphy, 2003; SAPEA, 2019, p. 24). Because of this increase in the 
amount of plastics and microplastics, scientists have named the present era “Plastic Era” 
(Waters et al., 2016). 

Sun-rays and intense winds cause large-sized plastics to break down and form minuscule 
particles (nano-meso-micro) (Andrady, 2011; Song et al., 2017). Particularly, the particles 
called “microplastics" can enter the circulatory system from the stomach and intestines of 
organisms and can accumulate in various organs. Therefore, microplastics have become one 
of the main pollutants today with trophic transfer (Law & Thompson, 2014). Since they 
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might cause bioaccumulation, this makes microplastics even more dangerous. Microplastic 
pollution, which is defined as a “risk on a global scale” by Kramm and Völker (2018) has 
socio-ecological significance, is one of the current environmental problems the effects of 
which on living beings are not yet fully known. The first international conference on 
microplastic pollution was held in 2008 at the University of Washington Tacoma with the 
support of the National Oceanic and Atmospheric Administration (National Oceanic and 
Atmospheric Administration). Participants from various countries agreed on plastic particles 
smaller than 5 millimeters being called “microplastics” (Betts, 2008). Microplastics are 
present in water (Ceylan, 2017; Gündoğdu, 2017; Gürbüz, 2017; Tang et al., 2018; Watkins 
et al., 2019), on land (He et al., 2018) and even in the air (Yurtsever et al., 2017). Kinds of 
microplastics that we are exposed to in our day-to-day lives can be listed as car tires (%42), 
plastic-based textile products (%29), synthetic polymers found in house dust (19%) and 
personal care products (%10)(Siegfried et al., 2017). 

The first research on the effects of minuscule plastic waste on living beings was conducted 
by Teuten, et al. (2007). Following this research, Browne et al. (2008) discovered that the 
decrease of plastic particles' size increases their potential to accumulate in living beings' 
bodies. From planktons (Cole et al., 2013; Desforges et al., 2015) to sea mammals (Fossi et 
al., 2012; Lusher et al., 2016) many organisms consume these microplastics and these 
microplastics, accumulating, are transferred all the way to the predators through the food 
chain.  The presence of microplastics in some species belonging to the Mammalia, Reptilia, 
Actinoptergii classes also proves that microplastics are transmitted by trophic transfer to what 
is considered to be more advanced creatures (Bravo Rebolledo et al., 2013; De Witte et al., 
2014; Tourinh et al., 2010; van Cauwenberghe & Janssen, 2014). 

It has been proven that various chemicals absorbed by plastics are present in human blood, 
urine, and breast milk (Talsness et al., 2009). Microplastics that enter the blood stream are 
transmitted to many tissues and organs through the circulatory system. Microplastics might 
also move from mother to fetus via blood through the umbilical cord (Galloway, 2015). 
Therefore, it is detected that the organisms might be exposed to microplastics in more than 
one of their organ systems, yet, since there is not enough research in this area, there is no 
clear information on what the impacts of microplastics on human health are (Lusher et al., 
2017; Smith et al., 2018). 

According to the research, the presence of microplastics in North Pacific Ocean (Lebreton 
et al., 2018), North Atlantic (Law et al., 2010), Northeast Atlantic (Lusher et al., 2014), 
Northwest Atlantic (Law et al., 2010), Equatorial Atlantic (do Sul et al., 2013), South 
Atlantic (Lima et al., 2014), Caribbean Sea (Law et al., 2010), North Sea (Fries et al., 2013), 
Arabian Sea (Jayasiri et al., 2013), Indian Ocean (Ogata et al., 2009), Baltic Sea (Setälä et al., 
2014), Salish Sea (Lindborg et al., 2012), The Venetian Lagoon (Vianello et al., 2013), 
Blacksea (Esenyurt et al., 2018; Şentürk et al), Mediterranean Sea (Greenpeace Akdeniz, 
2019; Gündoğdu, 2017), Aegean Sea (Greenpeace Akdeniz, 2019), and in Marmara Sea 
(Greenpeace Akdeniz, 2019; Gürbüz, 2017) has been proven.  This demonstrates that 
microplastics follow a large-scale distribution in aquatic ecosystems. 

Current research demonstrates that microplastics are present in tap water, bottled water, 
canned drinks, sparkling water, beer, seafood, conserved products, packaged food (chicken 
etc.), honey, sugar, tabel salt, teabags and rice (Dessì et al., 2021, Hernandez et al., 2019; 
Karami et al., 2018; Kedzierski et al., 2020; Kosuth et al., 2018; Mühlschlegel et al., 2017; 
Peixoto et al., 2019; Schymanski et al., 2018; Senathirajah et al., 2021; Shruti et al., 2020; 
Zhou et al., 2021). 
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Organisms need nature to survive. Therefore, humans need to protect nature and prevent 
factors which may pose a threat in the future. At this point, raising public awareness is the 
most important step to be taken. To reduce the amount of microplastics and to minimize its 
effects, it is necessary to inform stakeholders to raise their awareness on the issue (Khan et 
al., 2017). In the literature review, we determined that field research is more intensively 
made, and that quantitative research methods are used more frequently. Additionally, it is 
necessary to note the lack of educational work on microplastic pollution. This study, which 
intends to compensate for the deficiency in research in this regard, aims to raise public 
awareness on microplastic pollution. There is a general lack of information about 
microplastic pollution and this should be solved by raising awareness on a global scale. The 
priority in raising awareness should be the younger generations. Raising their awareness can 
only be achieved thruhgh education. For this reason, teachers have the biggest responsibility. 
Through their influence on the future generations, teachers can increase their awareness on 
protecting the nature. Therefore this study aims to develop a valid and reliable scale to 
determine the awareness on microplastic pollution which is still a new concept. 

2. Research Method 
2.1. Research Model 
In this study, screening model (descriptive, survey) was employed being one of the 

quantitative research methods. The screening model aims to elucidate situations that have 
existed or the ones that are currently at hand (Karasar, 2014, s. 77). 

2.2. The Sample Group 
The sample group consists of 586 participants from 4 universities who are currently 

enrolled in science and biology teaching programmes in Turkey. We determined that 86% 
(n=504) of the teacher candidates who made up the study group were women and 14% 
(n=14) were men. 

2.3. Data Collection Tools 
In this study, the “Microplastic Pollution Awareness Scale (MPAS)" was employed which 

was developed by the researcher.as data collection tool having passed the validity and 
reliability tests. MPAS has a 3-factor structure consisting of 5 negative and 9 positive items 
which makes a total of 14 (Appendix 1). The scale, which is of a likert characteristic, consists 
of ”No“ (0 Points), ”Not sure“ (1 Point) and ”Yes" (2 Points) options. The maximum score 
that can be obtained from the scale is determined as 28 points. The increase in the score 
obtained from scale is in line with the participant's awareness on microplastic pollution. 

2.3.1. The Development of the Measuring Tool 
To designate the items of the scale, we made a literature review scanning the national and 

international indexes, and we determined the expressions which could be used in the 
awareness scale. An item pool of 50 items was created after a synthesis of information 
gathered after the screening. As for the scope validity, the draft form was prepared after 
considering the opinions of 9 domain experts, 2 measurement and evaluation experts, and 1 
Turkish educational specialist making a total of 12 experts in the field. Each item has been 
evaluated by experts either as “Appropriate”, “Appropriate, but should be corrected” or 
“Inappropriate”. As a result of the evaluations received from the experts, each item had a 
content validity ratio (CVR). CVR values were evaluated according to the criterion ranges 
(Güldüren, 2015, qtd. from Veneziano and Hooper) and one item that remained below its 
minimum value has been removed from the scale. The scale consists of 49 items as of its last 
update, 31 positive and 18 negative items. For the sake of reducing accidental errors, positive 
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and negative items have been placed in the scale uniformly. The scale, which is of a likert 
characteristic, consists of the options ”No“, ”Not sure“ and ”Yes". In the evaluation of the 
scale; 0 points were given for “No”, 1 for “Not sure” and 2 points for “Yes”. The scale has 
been named “Microplastic Pollution Awareness Scale” and abbreviated as “MPAS”. 

 

2.4 Data Collection 
586 science and biology teacher candidates enrolled in the teaching programmes of four 

universities in 2019-2020 Spring semester filled the MPAS scale. The scales were distributed 
to teacher candidates who were asked to answer the questionnaire individually. It was 
requested from the teacher candidates that they do not leave any space blank.  It took students 
approximately 20 minutes to fill the scale.  

2.5 Data Analysis 
The sample group was randomly split into two groups and Exploratory Factor Analysis 

(EFA) was applied to one group (n1=315) while Confirmatory Factor Analysis (CFA) was 
applied to the other group (n2=271). In order to perform EFA, the sample size must be at 
least 300 or more (Seçer, 2013, p. 119). In this research, 315 people identified for pre-
application provide the necessary conditions for EFA. The measurement tool must be valid 
and reliable for scale development. Accordingly, validity and reliability analyses were carried 
out for the scale. Kaiser-Meyer-Olkin (KMO) test and Bartlett's Test of Sphericity were used 
for the appropriateness of factor analysis. EFA was performed using Varimax rotation for the 
construct validity of the MPAS. The reliability of the scale was determined by Cronbach's 
alpha coefficient.  Item test correlations were calculated for item validity. The factor structure 
determined by EFA was tested with DFA and it was seen that sufficient harmony was 
achieved. 

3. Findings and Discussion 
3.1. Validity of Research Findings 
In order to perform EFA, the sample size must be at least 300 or more (Seçer, 2013, p. 

119). In this research, 315 people identified for pre-application provide the necessary 
conditions for EFA. The KMO value of the data obtained from the pre-application was 
calculated to be 79. If the KMO value is between 0.60 and 0.70 it is considered mediocre, if it 
is between 0.70 and 0.80 it is considered good, if it is between 0.80 and 0.90 it is considered 
great, and if it is over 0.90 it is considered to be superb (Karagöz, 2016). According to 
Çokluk et al.(2014), the KMO value is considered to be miserable between 0.50-0.60, weak 
between 0.60-0.70, moderate between 0.70-0.80, good between 0.80-0.90 and excellent over 
0.90. Şencan (2005, p. 384) and Özdamar (2017, p. 51) reported that the KMO value is 
adequate for factor analysis if it is over 0.50. Generally, the literature states that the KMO 
value should be greater than 60 (Çokluk et al., 2010, p. 207; Seçer, 2013, p. 119). According 
to Karagöz (2016), the CVR (Content Validity Ratio) value determinedfor MPAS is good; 
whereas according to Çokluk et al. (2014), it is at a moderate level which shows that the scale 
data are suitable for factor analysis (Büyüköztürk, 2019, p. 136; Çokluk et al., 2010, p. 207; 
Özdamar, 2017, p. 51; Seçer, 2013, p. 119; Şencan, 2005, p. 384). According to the analysis 
made, the result of Barlett's test of sphericity was found to be statistically appropriate 
(p=0.00). The fact that the results from Barlett's test of sphericity was p<,05 indicates that it 
is effective in terms of measuring the lower dimensions of the scale (Özdamar, 2017, p. 148). 
Drawing from these results, the data were found to be suitable for factor analysis. 
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Initially, drawing from the results of the EFA, it was determined that the items fell under 
17 factors, and the total variance disclosure ratio of these factors was 60.37%. In this study, 
Varimax was chosen as one of the vertical rotation techniques. Based on the factor loading 
after the application of Varimax, some items have been ruled out taking into account that 
some were insignificant in the scale (minimum 0.40). And despite Varimax considering 
certain two factors significant, since they showed cyclical item characteristics because of the 
difference between them being below 0.10, and since the criterion of at least 3 items in a 
factor was not fulfilled. Şencan (2005, p. 390) states that the factor load should be a 
minimum of 40 for each item, but if the researcher deems it necessary, they can reduce the 
factor load to a minimum of 30. According to the commonly held opinions, the factor load of 
an item should be at least 30 (Çokluk et al., 2010, p. 194). We see that using the minimum of 
0.40 as a measure to discard certain items from MPAS is in line with the criteria mentioned 
by Şencan (2005) and Çokluk et al. (2010). EFA was re-done after each item was discarded. 
The data obtained from EFA are demonstrated in Table 1. 

Table 1. Factor load values and common variance 
 Item No Items Factor 1* Factor 2* Factor 3* Common 

Variance 

A
w
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M
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tic
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tio

n I40 In order to fight microplastic pollution, plastic packaging 
should be disposed of in recycling bins. ,75  ,58 

I46 In order to reduce the negative effects of microplastics, 
alternative materials should be chosen. ,71  ,54 

I43 Microplastics pose a serious threat to bio-organisms. ,65   ,49 

I32 Environmental awareness can help prevent microplastic 
pollution. ,63   ,51 

I45 Awareness should be raised to reduce plastic footprint.  ,61   ,46 
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I24 Since microplastics damage living tissues, it can lead to 
mutations in the future.  ,69  ,51 

I20 Microplastics can accumulate inside many marine 
creatures, such as mussels, shrimp etc.  ,65  ,45 

I23 
Microplastics that are invisible to the eye cause diseases 
such as cancer, since they are present in food and 
beverages. 

 ,64  ,48 

I22 Microplastics are a major pollutant for  aquatic 
ecosystems.  ,60  ,51 

I13 Microplastics have no influence on the development of 
humans.  ,53  ,40 
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I30 It is not a frightening situation since the effects of 
microplastics on humans are not yet fully known.   ,71 ,56 

I10 Microplastics do not pose a great danger as of now.   ,67 ,47 

I36 
The effects of microplastics on organisms are 
insignificant, since microplastics cannot reach humans 
through the food chain. 

  ,63 ,52 

I35 
Microplastics are not used as shelf life extender in 
packaging to increase the durability of food and 
beverages. 

  ,63 ,47 

  Eigenvalue 2,65 2,22 2,07  
  Explained Variance 18,93 15,85 14,79  
  Total Explained Variance  49,57   

*The values under 0.40 are not shown in the figure. 

When we examine Table 1, we can observe that the eigenvalues of the determined factors 
are respectively 2.65, 2.22 and 2.07, and that the scale follows a 3-factor structure. Factor 1 
factor loads include 5 items ranging from 0.61 to 0.75, Factor 2 factor loads include 5 items 
ranging from 0.53 to 0.69, and Factor 3 factor loads include 4 items ranging from 0.63 to 
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0.71. Taking into account the criteria according to the factor load values (Bursal, 2017, p. 
177) 

 in factor 1, 2 items score at an excellent level (40, 46), 2 items score at a very good level 
(43, 32) and 1 item scores at a good (45) level. 

 In terms of factor 2, 3 items score at a very good level (20, 23, 24), 1 item scores at a 
good level (22) and 1 item scores at a moderate (13) level. 

 In terms of factor 3, 1 item scores excellent (30) and 3 items (30, 35, 36) score at a very 
good level. 

Factor 1 makes up 18.93% of the total variance and has been named “Awareness on 
Preventing Microplastic Pollution”. Factor 2 makes up 15.85% of the total variance and has 
been named “Awareness on the Effects of Microplastic Pollution on Organisms”. Factor 3 
makes up 14.79% of the total variance and has been named “Awareness on the Effects of 
Microplastic Pollution on Humans”. The factors combined explain 49.57% of the total 
variance. The lower limit of the given variance ratio is considered to be 40% in multi-factoral 
structures (Karagöz, 2016). Therefore the total variance ratio meets the necessary 
requirements. According to the results obtained, the current scale consists of 14 items and 3 
factors. According to the results obtained, the relation between the 3 determined sub-
dimensions was tested and the correlation coefficients between the factors were demonstrated 
in Table 2. 

Table 2. The correlation coefficients between the sub-dimensions of the scale 

Sub-Dimensions Factor 1 Factor 2 Factor 3 

Awareness on Preventing Microplastic Pollution 1,00 ,51* ,44* 
Awareness on the Effects of Microplastic Pollution on 
Organisms  1,00 ,40* 
Awareness on the Effects of Microplastic Pollution on 
Human Health   1,00 

*p<,01 

According to the data obtained from the correlation test, it was determined that the 
correlation coefficients for the sub-dimensions of the scale ranged from 0.40 to 0.51 and 
ranged at 0.01 significantly. 

According to the results of EFA, DFA was applied to the given 3-factor structure, and it 
was observed that the model was appropriate according to the determined Critical N (CN) 
value (263.43) (Byrne, 2009; p. 83). The model and standardized values obtained for the 
MPAS are shown in Figure 1. 
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Figure 1. The path diagram for the MPAS 

For model data fit, following values were examined: χ2 /df (Chi-Square/Degree of 
Freedom), RMSEA (Root Mean Square Error of Approximation), CFI (Comparative Fit 
Index), GFI (Goodness of Fit Index), NFI (Normed Fit Index), SRMR (Standardized Root 
Mean Square Residual), NNFI (Non-Normed Fit Index) and AGFI (Adjusted Goodness of Fit 
Index). It was found that the ratio of the Chi-Squared (χ2) value to the degree of freedom (χ2 
/df) was 1.42. The value determined in this model is considered excellent/superb since it is 
below 2 according to the criteria. The model data fit indices in the results of this analysis 
were determined as RMSEA=0.04 CFI=0.98, GFI=0.95, NFI=0.94, SRMR=0.04, NNFI=0.98 
and AGFI=0.92. The standardized criterion value "≤0.08" for RMSEA and SRMR indicates 
that this value is adequate, while ≤0.05 indicates good/excellent adequacy (Browne & 
Cudeck, 1993; Schermelleh-Engel et al., 2003).  According to the values obtained in this 
model, RMSEA and SRMR are in good/excellent agreement. For CFI, GFI and AGFI, the 
standardized criterion value "≥0.90" indicates that this value is acceptable, and ≥0.95 
indicates good/excellent agreement (Hu & Bentler, 1999; Schermelleh-Engel et al., 2003). In 
this model, CFI and GFI fit well/perfectly, while AGFI is an acceptable fit. If the NFI value 
is ≥0.90, it represents acceptable agreement (Marsh & Grayson, 1995; Schumacker & 
Lomax, 1996). Consequently, the NFI value in this model shows acceptable agreement. The 
standard acceptable index value for NNFI was determined as ≥0.95 and if it is ≥0.95, the 
model is accepted to agree perfectly (Jöreskog & Sörbom, 1993). In this model, the NNFI 
value index shows a good/excellent fit. When the indices obtained after the DFA were 
examined, we see that the MPAS was applicable which consists of 14 items showing a 
good/excellent fit. 

3.2. Findings on Item Analysis and Reliability 
We performed reliability analyses to determine the internal consistency of the scale. 

Primarily, the item-total correlation and the distinctiveness of the scale were examined. After 
that, to determine the internal consistency of the scale concerning its reliability, the Cronbach 
alpha internal consistency coefficient of the scale as a whole and of its sub-dimensions were 
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examined. The results obtained from the analyses are shown in Table 3. According to the 
results obtained, the overall reliability coefficient of the scale was determined as 0.81. This 
value shows high degree of reliability. Besides, it shows that the scale can be used safely in 
community surveys related to the global phenomenon of microplastic pollution, and in the 
formation of scientific attitudes (Özdamar, 2017, p. 112). The Cronbach alpha coefficients of 
the sub-dimensions of the scale were determined as 0.74 for factor 1, 0.68 for factor 2 and 
0.65 for factor 3. The values determined for the sub-dimensions demonstrate that it has a high 
degree of reliability for factor 1 and has a adequate level of reliability for factors 2 and 3 
(Özdamar, 2017, p. 112). 

Table 3. Item-total correlations of scale items and their Cronbach alpha coefficients 

Factors and Items X̄ S Item-Total 
Correlation* 

Cronbach alpha 
when the item is 

removed 
  Factor 1: Awareness on Preventing Microplastic Pollution (α=0.74)  

I40 1,92 ,02 ,55 ,70 
I46 1,87 ,02 ,54 ,69 
I43 1,82 ,03 ,49 ,71 
I32 1,85 ,02 ,53 ,69 
I45 1,77 ,03 ,50 ,71 

  Factor 2: Awareness on the Effects of Microplastic Pollution on Organisms (α=0.68)   

I24 1,83 ,02 ,46 ,61 
I20 1,77 ,02 ,39 ,65 
I23 1,88 ,02 ,48 ,61 
I22 1,87 ,02 ,48 ,61 
I13 1,83 ,03 ,37 ,66 

  Factor 3: Awareness on the Effects of Microplastic Pollution on Human Health (α=0.65)   

I30 1,70 ,03 ,48 ,56 
I10 1,51 ,04 ,35 ,65 
I36 1,68 ,03 ,47 ,56 
I35 1,43 ,03 ,45 ,58 

*: n=315 

The item-total correlation being greater than 0.30 is a criterion that ensures the validity of 
the scale (Nunnally and Bernstein, 1994). Consequently, the total item correlation was 
determined to be below 0.20 and 2 items were removed from the scale. In the final case, we 
see that the total correlation of the items in Factor 1 ranges between (r=0.49) and (r=0.55). 
We observe that the total correlation of the items in factor 2 ranges between (r=0.37) and 
(r=0.48), and that the total correlation of the items in factor 3 ranges between (r=0.35) and 
(r=0.48). This shows that the validity of the items in the scale is high. Hence, the items have 
been determined as tools to measure the same property. To determine whether an item 
present in the scale distinguishes between individuals who have high levels of awareness and 
those who do not, end groups (an upper group of 27% and a lower group of 27%) were 
identified according to the total scores taken from the scale. After that, the item point 
averages of these groups were calculated. The upper group represents individuals who are 
considered to have a high level of awareness, and the lower group represents individuals who 
have a low or zero level of awareness. Whether the difference between the item averages of 
these groups was significant or not was checked by t-value test on independent groups (Table 
4). 
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Table 4. Item analysis for MPAS, t-values for 27% (n=85) of the lower and upper groups 

Item No  x̄ S df* t 
40 Subgroup 1,79 ,47 168 3,86** 
 Supergroup 1,99 ,11   

46 Subgroup 1,66 ,57 168 5,25** 
 Supergroup 1,99 ,11   

43 Subgroup 1,45 ,65 168 7,90** 
 Supergroup 2,00 ,00   

32 Subgroup 1,59 ,62 168 5,83** 
 Supergroup 1,99 ,11   

45 Subgroup 1,39 ,69 168 7,90** 
 Supergroup 1,99 ,11   

24 Subgroup 1,59 ,60 168 6,29** 
 Supergroup 2,00 ,00   

20 Subgroup 1,60 ,56 168 5,69** 
 Supergroup 1,96 ,19   

23 Subgroup 1,66 ,52 168 6,00** 
 Supergroup 2,00 ,00   

22 Subgroup 1,68 ,56 168 5,22** 
 Supergroup 2,00 ,00   

13 Subgroup 1,54 ,68 168 5,97** 
 Supergroup 1,99 ,11   

30 Subgroup 1,26 ,69 168 9,33** 
 Supergroup 1,98 ,15   

10 Subgroup 1,02 ,71 168 11,88** 
 Supergroup 1,96 ,19   

36 Subgroup 1,07 ,77 168 11,15** 
 Supergroup 2,00 ,00   

35 Subgroup ,94 ,60 168 14,20** 
 Supergroup 1,94 ,24   

 *: n=315; n1=n2=85 **: p<,00 

According to the results obtained, 1 item that was determined to have no significant 
difference between the upper and lower groups was removed from the scale. In the final 
instance, when t-values are examined, we see that the t-values of the difference between the 
upper and lower groups of the item scores range between 3.86 and 14.20 and that they are 
significant (p<0.01). The average scores of the items range between 0.94 and 2.00. Hence, 
the scale items help determine the differences between individuals, in the sense that they 
allow distinguishing between individuals who have higher level of awareness and from those 
who have lower awareness level. 

After certain items were removed, all validity and reliability analyses were re-made, and 
the updated values were presented in all analysis tables.  After all analyses were completed 
for MPAS, in its current case it has become a 3-factor scale consisting of 5 negative (2, 5, 7, 
10, 12), and 9 positive (1, 3, 4, 6, 8, 9, 11, 13, 14) items. Items were re-numbered and sorted 
homogeneously (Table 5). In the last instance, Factor 1 encompasses the items numbered 1, 
6, 9, 11 and 14, Factor 2 encompasses the items numbered 3, 4, 8, 12 and 13, and Factor 3 
encompasses the items numbered 2, 5, 7 and 10.  
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Table 5. Change made in item numbers in the final version of the MPAS 

Initial Item Number Latest Status Item 
Number Factor Number Status 

43 1 Factor 1 Positive item 
35 2 Factor 3 Negative item 
22 3 Factor 2 Positive item 
20 4 Factor 2 Positive item 
36 5 Factor 3 Negative item 
40 6 Factor 1 Positive item 
10 7 Factor 3 Negative item 
23 8 Factor 2 Positive item 
32 9 Factor 1 Positive item 
30 10 Factor 3 Negative item 
46 11 Factor 1 Positive item 
13 12 Factor 2 Negative item 
24 13 Factor 2 Positive item 
45 14 Factor 1 Positive item 

4. Discussion and Conclusion 
Recently, with the population increase and industrialization, environmental pollution has 

exceeded estimations. This also brought about an increase in environmental pollution studies. 
Nevertheless, it was reported in a study that university students believed studies to prevent 
environmental pollution to be insufficient in Turkey (Karahan et al., 2017). Environmental 
pollution is divided into many sub-categories, such as water pollution, soil pollution, air 
pollution, noise pollution, light pollution, plastic pollution and microplastic pollution. 
Unfortunately, the awareness ratio decreases more and more with the privatization of the 
issue of environmental pollution. Given the current research and statistics, it is safe to state 
that plastic pollution poses the biggest threat regarding the future. Plastic particles that are too 
small to be seen, namely microplastics, are an invisible dimension of this threat. These 
particles, even the existence of which has just been discovered, are present all over the Earth, 
accumulating rapidly at certain points. Studies have shown that microplastics are present in 
air, water and soil, therefore organisms are exposed to microplastics in all these 
environments. In this regard, the number of organisms who have died because of 
microplastics clearly shows the layers of the microplastic danger. When we take into account 
the amount of microplastics found in everyday products such as water, mineral water, fruit 
juice, tea, salt, sugar, rice, chicken, seafood and honey, the amount of microplastics a human 
is exposed to annually exceeds estimations. Although there are not enough studies yet 
regarding this issue, current studies show that microplastics can enter many systems in an 
organism, and most importantly, microplastics can also be transferred from mother to the 
fetus through the umbilical cord. After considering that even a baby inside the placenta is 
exposed to microplastics, the seriousness of the situation is better understood. Therefore, it is 
necessary to take urgent measures for microplastic pollution, which has been declared a 
global issue. In this regard, necessary legal regulations should be taken, single-use plastics 
should be banned, plastic production should be limited, and there should be incentives and 
awards for recycling plastic waste. Karagözoğlu (2020) states that the sample group 
consisting of different professions and age groups believe the solution of environmental 
problems to be environmental education activities (40%), increasing state control and 
providing criminal sanctions (19%), and increasing NGOs and their activities (9%). It is 
necessary to make the necessary legal arrangements and to encourage good practices in terms 
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of environmental protection and preventing pollution. One of the most effective steps to fight 
microplastic pollution is raising public awareness. In this regard, to reduce the amount of 
microplastics and to minimize its effects, it is necessary to inform stakeholders to raise their 
awareness on the issue (Khan et al., 2017). In the study conducted with a sample group 
consisting of 170 people, Karagözoğlu (2020) found that the most important cause of 
environmental problems is lack of education/ lack of sensibility (42%). The participants were 
asked about the environmental problems they face in the place where they live, and the most 
frequent answers were littering (21%), air pollution (19%) and water pollution (15%). 
Following is how one participant answered this question: 

"I think littering is the biggest problem we are facing. I am examining the amount of 
microplastics in a project I am currently working at in the Water Purifying Installation at 
Yozgat. The results of the measurement show that there is an excessive use of plastic in 
Yozgat. The majority of them are plastic bottles, toothpastes, nylon bags. Polluted waters 
have an adverse effect on human, plant and animal health.” 

These statements indicate that the participant in question is aware of the microplastic 
pollution, and the layers of this pollution owing to the project they work on. This provides an 
example of the limitations on the target audience of awareness on microplastic pollution. 
Microplastic pollution, which has come about as a concept worthy of attention only recently, 
is still an unknown concept for most people. However, studies have exposed several 
dimensions of microplastic pollution. It is now known that microplastic pollution constitutes 
a serious amount of environmental pollution, and if urgent measures are not taken soon, it 
might lead to irreversible consequences.  

Teachers and teacher candidates are the anchors of education. A teacher is someone who 
educates not only an individual, but also the society. Therefore, a great responsibility falls 
upon teachers in raising public awareness. In literature review, no tool to measure the 
awareness on microplastic pollution has been found. Due to this deficiency in the literature, 
an awareness scale has been developed in this study, especially for science and biology 
teacher candidates that give courses on environment. MPAS, after the validity and reliability 
analyses have been made, has become a 3-factor scale consisting of a total of 14 items, 
including 5 negative, 9 positive. The contents of the items in the factors were examined, and 
each sub-dimension was given a name appropriate to its content.  MPAS aims to measure the 
microplastic pollution awareness level of science and biology teacher candidates. To plan the 
necessary training for the candidates, it is important to determine the current awareness about 
microplastic pollution. Overall, we conclude that MPAS will contribute greatly to the 
literature, and will be a pioneer in similar studies in the future. 

5. Recommendations 
It is considered that the development and application of such measurement tools for 

different sample groups at the secondary and even elementary school levels is also important 
for determining the goals and route of education. 

MPAS developed for this study should also be applied to different sample groups and 
examined for variables, and microplastic pollution education should be given to groups that 
are determined to have lower awareness levels. 

Microplastic pollution should be included in undergraduate education curriculum and 
books regarding environmental pollution. To fight pollution on a global scale, education on 
this issue should start at a very young age. Therefore, microplastic pollution should be 
included not only in undergraduate curriculum, but also in primary and secondary education 
curricula. 
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Appendix 1. Micro-plastic Pollution Awareness Scale (MPAS) 
 

 
 
Mikroplastik Kirliliği Farkındalık Ölçeği 
 

E
ve

t 

Fi
kr

im
 Y

ok
 

H
ay

ır
 

1. Mikroplastikler canlıların yaşamı için ciddi bir tehdit oluşturmaktadır.    

2. Yiyecek ve içeceklerin dayanıklılığını arttırmak ve raf ömrünü uzatmak 
için kullanılan ambalajlarda (kompozit) mikroplastik bulunmaz. 

   

3. Mikroplastikler, sucul ekosistemler için önemli bir kirleticidir.    

4. Midye, karides gibi birçok deniz canlısı mikroplastikleri bünyelerinde 
biriktirirebilir. 

   

5. Besin zinciri ile insanlara kadar ulaşması mümkün olmayan 
mikroplastiklerin, canlılar üzerindeki etkileri önemsizdir. 

   

6. Mikroplastik kirliliği ile mücadele için plastik ambalajlar geri dönüşüm 
kutularına atılmalıdır. 

   

7. Mikroplastik kirliliği henüz ciddi tehlikeler oluşturmamaktadır.    

8. Gözle görülemeyecek boyuttaki mikroplastikler, yiyecek ve içeceklerde 
bulunabildiği için kanser gibi hastalıklara neden olur. 

   

9. Mikroplastik kirliliği, çevre bilincinin kazanılması ile önlenebilir.    

10. Mikroplastiklerin insan sağlığı üzerindeki etkisi henüz bilinmediği 
için korkulması gereken bir durum yoktur. 

   

11. Mikroplastiğin olumsuz etkilerinin azaltılması için plastiğin yerine 
kullanılabilecek alternatif malzemeler tercih edilmelidir 

   

12. Mikroplastiklerin insanların gelişimi üzerinde etkisi yoktur.    

13. Mikroplastikler canlı dokulara zarar verdiği için gelecekte çeşitli 
mutasyonlara yol açabilir. 

   

14. Plastik ayak izinin azaltılmasına yönelik bilinçlendirme yapılmalıdır.    
 

 


