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Abstract 
 

This study aims to investigate the effect of guided inquiry-based learning approach on conceptual change and durability of 
sixth-grade middle school students regarding density concept. In this study, qualitative research methods were used. The study 
group consisted of 26 students studying in the sixth grade of a state middle school in the western part of Turkey. The data 
collection tool Test of Conceptual Understanding of Density (TCUD), including three open-ended questions, was used. TCUD 
was administered to the students in the study group before, immediately after, 6 weeks after and 24 weeks after the 
instruction. The results showed that the rate of giving scientific answers about the density concept of increased, whereas the 
rate of misconceptions decreased. It was also determined that the students were able to preserve scientific knowledge 6 and 
24 weeks after the instruction, even if it was not the same as after the instruction. The effect of the course content which was 
prepared by following the guided inquiry-based learning approach on students' conceptual change and durability regarding 
the concept of density was discussed within the scope of the relevant literature and suggestions were made for further studies. 
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1. Introduction 

The idea of using inquiry as a teaching method dates back to the mid-20th century. In particular, the 
inquiry-based learning approach emphasises learning process rather than the outcome. Within this 
scope, it is important to develop research skills rather than being concerned about creating a product 
(Lim, 2001). The inquiry-based learning is a student-centered approach that encourages learners to 
focus on asking questions, researching, critical thinking and problem solving by involving students in 
scientific thinking processes. In science education, inquiry-based learning is an effective method for 
students' conceptual understanding of scientific facts (Minner, Levy & Century, 2010). 

There are different types of the inquiry-based learning approach. According to NRC (2000) and 
Colburn (2000), inquiry-based learning can be divided into three groups as structured inquiry, guided 
inquiry and open inquiry.  

As one of the inquiry levels, in structured inquiry, the teacher gives the research problem to the 
students and manages the process, and the students are expected to achieve the outcomes based on 
the activities performed in the process (Bell, Smetana & Binns, 2005). In a guided inquiry, however, the 
teacher only reveals the problem and provides necessary materials. Students, on the other hand, design 
the process required to reach a solution (Hansen, 2002). The task of the teacher is to guide the students. 
Within this scope, the teacher does not provide students with the answer or questioning steps but gives 
tips to follow the necessary steps (Koksal & Berberoglu, 2014). In this respect, it differs from the 
structured inquiry. Guided inquiry encourages students' ability to ask questions, analyse and interpret 
evidence and choose the best solution to the problem (Lee, 2012). The guided inquiry may prevent time 
loss and reduce the frustration and fears of students due to failure (Furtak, Seidel, Iverson & Briggs, 
2012). In their study, Jiang and McComas (2015) stated that the highest student success is achieved 
when the research questions are asked and inquiry is designed by the teacher. Guided inquiry-based 
learning has been found to affect students' conceptual understanding (Bunterm et al., 2014; Fang, et 
al., 2016; Stender, Schwichow, Zimmerman & Hartig, 2018). Thus, it is necessary to discuss the change 
in non-scientific ideas of students about the concept learned through inquiry-based learning and the 
durability of scientific answers. 

Students may bring various misconceptions to the classroom environment that contradict scientific 
knowledge (Driver & Oldham, 1986; Osborne & Freyberg, 1985). These misconceptions may hinder the 
learning of scientific knowledge (Driver, 1989a). Teachers should not only reveal students' 
misconceptions but also ensure that these ideas change towards scientific ideas during teaching (Jones 
& Brader-Araje, 2002). However, misconceptions of the students are very resistant to change (Driver, 
1989b). Many theories have been developed regarding the conceptual change process of students' 
ideas. At the heart of conceptual change studies, the content-specific nature of learning is being (Flynn 
& Hardman, 2019). Hewson (1992) states that the change in students' ideas is resistant to traditional 
teaching methods. According to Vosniadou and Ioannides (1998), the content of teaching is effective in 
the change of students' ideas. In another study, Vosniadou and Ioannides (1998) divide the types of 
conceptual change into two as spontaneous- and instruction-based changes. Teaching should ensure a 
change of ideas that are incompatible with scientific knowledge among the ideas that students acquire 
during their experiences. To be able to claim that the students change their ideas, it is necessary to look 
at the long-term changes in the students. Thus, several studies investigating the durability of students’ 
ideas as well as the conceptual change have been conducted.  
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Determining whether the conceptual change occurs in students after a long period of instruction 
may give an idea about the effectiveness of instruction (Kucukozer, 2013). Georgides (2000) defines the 
term conceptual durability as the students' ability to maintain the newly learned scientific concepts 
even after a long time. In the studies regarding the conceptual durability, the ideas of students that they 
have after a certain time following the instruction are revealed, not the ideas after the instruction. For 
this reason, studies investigating long-term conceptual durability can be guiding in revealing the basic 
ideas of students (Bostan-Sarıoglan & Kucukozer, 2017). Trundle and Bell (2010) mention that there are 
not many studies investigating conceptual durability and pointed out the gap in the literature. In their 
study, Trundle, Atwood and Christopher (2007) state that some pre-service teachers have their 
misconceptions again long after the instruction. In this case, it will be difficult to explain whether a 
conceptual change occurs in students. However, the existence of the scientific concept in the mind of 
the student after a certain time is essential in durable conceptual change (Sackes & Trundle, 2017). 
Therefore, it is important to investigate whether the conceptual change that occurs after instruction is 
durable after a long time and to discuss the effect of instruction on these concepts.  

Understanding the concept of density is important for comprehending concepts regarding both 
physics and chemistry. Therefore, many studies have been found in the literature on the concept of 
density. Some of these studies are given below. Almuntasheri, Gillies and Wright (2016) investigated 
the effect of guided inquiry-based instruction on sixth-grade students' learning of the concept of density 
with 6 teachers and 107 students. It was stated that guided research inquiry-based instruction was 
effective in explaining students' concept of density and developing conceptual understanding compared 
to teacher-centered instruction. In his study, Joung (2009) aimed to reveal mental models of students 
who did not have any knowledge about floating and sinking concepts and found that the vast majority 
of students first thought about the depth of water and the width of the object about floating and sinking. 
Scherr (2003) stated that inquiry-based instruction was more effective in students' learning about mass, 
volume and density than traditional instructional methods.  

1.1. Purpose and Significance of the Study 

In this study, instruction in which guided inquiry-based learning approach was used to change the 
ideas of students about the concept of density to be learnt for the first time was designed. At the same 
time, the effect of this instruction not only on the change in students' ideas after instruction but also on 
the durability of their ideas after long periods was investigated. From this point of view, this study aims 
to investigate the effect of guided inquiry-based learning approach on conceptual change and durability 
processes of sixth-grade middle school students regarding density concept. 

An increasing number of studies in recent years have shown that an inquiry-based learning approach 
in science teaching serves the purpose of raising science-literate individuals. Many studies conducted 
on the concept of instruction when it was understood that students had some prejudice, intuition and 
non-scientific explanations before coming to the classes (Duit, 2009). If the misconceptions are not 
eliminated, the learning process and learning of science concepts can be seriously hindered. It is difficult 
to perform such a study with students who have never taken responsibility and do not know how to 
conduct scientific research. Teachers should carefully plan lessons and assign specific tasks to each 
student to take responsibility.  

Considering the studies, no applied research investigating the effect of guided inquiry-based teaching 
approach on the concept of density has been found at the middle school sixth-grade level. Within this 
scope, it is thought that this study will contribute to the literature. It is important to show how inquiry-
based learning activities can be applied in classrooms and the effect of this method on learning the 
subject. It is also considered that the guided inquiry-based learning approach used in this study will 
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contribute to the literature by following appropriate processes. For this reason, it is thought that 
investigating the effect of guided inquiry-based instruction on the conceptual change and durability 
processes of sixth-grade students regarding the concept of density will contribute to the literature. 

2. Method 

In this study, a qualitative approach was used to understand and describe students’ conceptions 
about density concept before instruction, immediately after instruction and 24 weeks after instruction 
since qualitative methods could provide detailed data that offered the possibility of better 
understanding and describing students’ comprehension of concepts. 

2.1. Participants 

The study group included 26 students (12 girls and 14 boys in the age group of 12) studying in the 
sixth grade of a secondary level state school in the western region of Turkey. Qualitative studies try to 
reveal in-depth information. Additionally, they can be carried out in detail with a small sample, 
sometimes even with a single sample (Patton, 2014). In this research method, random sampling is not 
compulsory since it is not necessary and sometimes unlikely to reach generalisable results. 

2.2. Data Collection and Analysis 

Test of Conceptual Understanding of Density (TCUD), prepared by researchers, was used to 
determine students' conceptual understanding of density. TCUD was piloted to a total of 70 
nonparticipant students. As a result of the pilot study, corrections were made for the questions that 
were not understood by the students and two questions were removed from the test. Two science 
education experts were asked for opinions regarding the remaining questions in terms of the suitability 
for the curriculum and grade level, content and adequacy in measuring relevant achievements. 
According to the feedback from the experts, the test consisting of three open-ended questions was 
finalised. The questions in TCUD were asked for the following purposes: TCUD was applied to the 
students in the study group to examine conceptual change and durability before instruction (BI) and 
immediately after instruction (AI), 6 weeks after instruction, first conceptual durability test (1st CDT) 
and 24 weeks after instruction, second conceptual durability test (2nd CDT) were completed. 

In the analysis of TCUD, the answers given by the students were first examined in detail and 
descriptive analysis was performed by classifying the answers into four categories. In the category of 
fully correct answers, students answered the question correctly and explained the reasons for their 
answers. In the category of partially correct answers, students gave correct answers but could not 
explain the reasons for their answers. In the category of unacceptable answers, students' scientifically 
unacceptable answers and misconceptions about the subject were included. In the noncoding answer 
category, students' responses that are not related to the subject were included. The students who did 
not comment on the questions were placed in the category of no answers. 

To ensure the reliability of the data obtained from TCUD, students' responses were analysed 
independently by two researchers. After the independent evaluations of both researchers, the results 
of the analysis of the answers were compared with each other. In the analysis, the formula suggested 
by Miles and Huberman (1994) was used to calculate reliability and inter-rater reliability which was 
found as 85%.  
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2.3. Instruction Process 

This study was carried out in a total of 8 hours of instruction related to teaching the concept of 
density. In the study, the instruction was prepared and applied according to the 5E learning cycle model 
of guided inquiry-based learning approach. The 5E learning cycle model appears as a teaching model 
that supports inquiry-based learning (Campbell, 2006). The teacher was involved in the process by 
meeting the needs of the groups and guiding them through the activities.  

3. Results 

In the first question of TCUD, it was asked which one would be carried more easily while carrying 
sand and water with the same size fire buckets. The results obtained are given in Table 1. 

Table 1. Results obtained from the analysis of the first question 

Question 1 BI AI 1st CDT 2nd CDT 

Types of responses n % n % n % n % 

1. FULLY CORRECT ANSWER  

It depends on the mass of the substances. The one with 

more mass is more dense  
1 4 12 46 9 35 12 46 

2. PARTIALLY CORRECT ANSWER  

It is more difficult to carry the bucket with sand  1 4 3 12 1 4 4 15 

TOTAL 2 8 15 58 10 38 16 62 

B. UNACCEPTABLE  ANSWER  

Depends on the space between particles in the substance 12 46 6 23 13 50 6 23 

The solid one is heavier 3 12 1 4 2 8 1 4 

TOTAL 15 58 7 27 15 58 7 27 

C. NONCODING 9 35 2 8 0 0 3 12 

D. NO ANSWER 0 0 2 8 1 4 0 0 

TOTAL 26 100 26 100 26 100 26 100 

 

In the first question, the correct answer was determined as ‘It depends on the mass of the 
substances. The one with more mass is denser’. Accordingly, the number of students responding 
correctly was 4% before the instruction, it increased to 46% after the instruction, it decreased to 35% in 
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the 1st CDT and it increased to 46% in the 2nd CDT. The partially correct answer was determined as ‘It 
is more difficult to carry the bucket with sand’. While the number of students who respond partially 
correctly was 4% before the instruction, it increased to 12% after the instruction. It decreased to 4% in 
the 1st CDT whereas it increased to 15% in the 2nd CDT. It was seen that the number of students who 
gave scientifically correct answers increased after the instruction. While there was a decrease in the 
scientifically correct answers in the 1st CDT, compared to the postinstruction, there was an increase in 
the scientifically correct answers in the 2nd CDT, which was similar to the postinstruction. 

In the section regarding unacceptable answers, it was determined that the students confused the 
density of the substances with the space between particles in the substance. While the number of 
students responding to the space between particles in the substance was 46% before the instruction, it 
decreased to 23% after the instruction. In addition, the number of students increased to 58% in the 1st 
CDT, while it decreased to 27% in the 2nd CDT. While the frequency of encountering this misconception 
decreased after the instruction, it was encountered more frequently in the 1st CDT than that of before 
the instruction. The frequency of encountering this misconception decreased to a level that was close 
to the preinstruction in the 2nd CDT. It was seen that the number of students responding as ‘The solid 
one is heavier’ decreased from 12% before the instruction to 4% after the instruction, the number of 
students increased to 8% in the 1st CDT, while it decreased to 4% in the 2nd CDT. The most common 
misconception of students was that ‘when the substance changes, its mass can also change’.  

While the number of students responding to the question as noncoding before the instruction was 
35%, it decreased to 8% after the instruction. In addition, answers in this category were not encountered 
after the 1st CDT, while it was 12% after the 2nd CDT. While there were no students who did not answer 
before the instruction, the rate increased to 8% after the instruction. Moreover, it decreased to 4% in 
the 1st CDT whereas there were no students in the 2nd CDT. 

In the second question of TCUD, students were asked to calculate the density of an object in the form 
of a rectangular prism, whose mass and edge lengths were given, and to write its unit. The results 
obtained from the analysis are given in Table 2. 

Table 2. Results obtained from the analysis of the second question 

Question 2 BI AI 1stCDT 2ndCDT 

Types of responses n % n % n % n % 

1. FULLY CORRECT ANSWER  

Mass / Volume process is performed correctly and the 

unit is written 
0 0 8 31 11 42 10 38 

2. PARTIALLY CORRECT ANSWER  

mass / volume process is performed correctly, but the 

unit is not written ” 
1 4 8 31 2 8 0 0 

TOTAL 1 4 16 62 13 50 10 38 

B. UNACCEPTABLE  ANSWER  

Miscalculation or wrong calculation of density 0 0 2 8 2 8 0 0 

TOTAL 0 0 2 8 2 8 0 0 
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C. NONCODING 10 38 6 23 6 23 5 19 

D. NO ANSWER 15 58 2 8 5 19 11 42 

TOTAL 26 100 26 100 26 100 26 100 

 

In the second question of TCUD, the correct answer was accepted as ‘mass/volume process is 
performed correctly and the unit is written’. While no student who gave the correct answer was found 
before the instruction, the rate increased to 31% after the instruction. Additionally, it increased to 42% 
in the 1st CDT, while it decreased to 38% in the 2nd CDT. In the partially correct answer category, there 
were responses ‘the mass/volume process is performed but the unit is not written’. While the number 
of students responding to this category was 4% before the instruction, it increased to 31% after the 
instruction. In addition, it decreased to 8% in the 1st CDT, whereas there were no students in this 
category in the 2nd CDT. It was seen that there was an increase in scientifically correct answers after 
the instruction. However, there was a slight decrease in scientifically correct responses in the 1st CDT, 
the decrease continued in the 2nd CDT.  However, in all three tests, scientifically correct answers were 
found at a higher rate than before the instruction. 

In the category of unacceptable answers, there were answers to students who could not calculate or 
miscalculate the density of substances. Students in this category could not grasp the relationship 
between the concept of density and mass and volume. It was observed that there were no students 
who could not calculate or miscalculate the density of substances before the instruction, the rate 
increased to 8% after the instruction. In addition, it remained 8% in the 1st CDT, while there were no 
students in the 2nd CDT, i.e., the students were not able to calculate the density or express any ideas 
about this subject before the instruction as they did not have information about the relationship 
between density and mass and volume. In addition, they had difficulty in understanding the relationship 
between density and mass and volume after the instruction. 

While the number of students responding to the question in the noncoding category was 38%, it 
decreased to 23% after the instruction. Additionally, it remained 23% after the 1st CDT, whereas it 
decreased to 19% after the 2nd CDT. While the number of students who did not answer the question 
before the instruction was 58%, it decreased to 8% after the instruction. Moreover, it increased to 19% 
in the 1st CDT and 42% in the 2nd CDT. 

In the third question of TCUD, the students were explained that some liquids that do not mix each 
other are put in a glass container (honey, spirit and soap, respectively), and informed that the spirit is 
at the top. The results obtained from the analysis of the students' answers are given in Table 3. 

 

Table 3. Results obtained from the analysis of the third question 

Question 3 BI AI 1stCDT 2ndCDT 

Types of responses n % n % n % n % 

1. FULLY CORRECT ANSWER  

Although the container is inverted, the liquid with low 

density remains above the others. 
0 0 22 85 18 69 16 62 

2. PARTIALLY CORRECT ANSWER  

  0 0 0 0 0 0 0 0 

TOTAL 0 0 22 85 18 69 16 62 
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UNACCEPTABLE  ANSWER  

Honey remains at the bottom as it is solid 2 8 0 0 0 0 2 8 

The one with high density remains on top 3 12 2 8 1 4 3 12 

It is due to the shape of the container 3 12 0 0 0 0 0 0 

TOTAL 8 31 2 8 1 4 5 19 

C. NONCODING 11 42 2 8 2 8 3 12 

D. NO ANSWER 7 27 0 0 5 19 2 8 

TOTAL 26 100 26 100 26 100 26 100 

 

In the third question of TCUD, the correct answer was that the liquid, which has a low density, remains 
above the others over time, even though the container is inverted. While no students who gave the 
correct answer was found before the instruction, the number increased to 85% after the instruction. 
Additionally, it decreased slightly to 69% in the 1st CDT, and decreased to 62% in the 2nd CDT. In this 
question, some students gave partially correct answers. It was found that the scientifically correct 
answers given by the students increased after the instruction, and that rate decreased slightly in the 
conceptual durability tests, but it was quite high compared to the preinstruction. 

The number of students in the category of unacceptable answers who responded that honey remains 
at the bottom as it is solid was 8% before the instruction, but this misconception was not encountered 
in the students after the instruction. In addition, there were no students who had this misconception in 
the 1st CDT, while the number was 8% in the 2nd CDT, which was similar to the preinstruction. It was 
seen that the number of students with the misconception that the one with high density remains on top 
was 12% before the instruction and it decreased to 8% after the instruction. It was observed that the 
frequency of encountering this misconception decreased to 4% in the 1st CDT whereas it increased to 
12% in the 2nd CDT. While the number of students who had the misconception that it is due to the 
shape of the container was 12% before the instruction, this misconception was not encountered in the 
first and second implementation of conceptual durability tests. 

While the number of students in the noncoding answers category before the instruction was 42%, it 
decreased to 8% after the instruction. Additionally, it remained at 8% after the 1st CDT, while it 
increased to 12% after the 2nd CDT. Although the number of students who gave the noncoding answers 
after the instruction decreased, there was some increase in the 2nd CDT. The number of students who 
did not answer the question before the instruction was 27%, while there were no students after the 
instruction, 19% in the 1st CDT and 8% in the 2nd CDT. 

4. Discussion and Conclusion 

In this study, the effect of guided inquiry-based instruction on the change and durability in the ideas 
of middle school students about density concept was investigated. For this reason, TCUD was applied 
to determine the conceptual durability levels of students 6 weeks after and 24 weeks after the 
instruction. In the first question interrogating the understanding of the relationship between density 
and mass, the rate of correct answers before the instruction was quite low, while almost half of the 
students understood the relationship between mass and density after the instruction. In the 1st CDT, it 
was seen that the rate of correct answers decreased slightly compared to the postinstruction period. In 
the 2nd CDT, the rate of correct answers increased, which was the same rate as after the instruction. 
Similarly, in his study, Georgides (2000) encountered a slightly higher rate of correct answers about 
open/closed circuits and burnt bulb concepts 8 months after the instruction, which was slightly higher 
than a week after the instruction. In this question, two types of misconceptions were encountered in 
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students. While nearly half of the students had the misconception that the space between particles in 
the substance affects the mass before the instruction, the rate halved after the instruction. In the 1st 
CDT, the frequency of encountering this misconception increased and it was encountered in half of the 
students. In the 2nd CDT, the frequency of encountering this misconception decreased and it was the 
same rate as after the instruction. The frequency of encountering this misconception varied in durability 
tests, and it was less in the 2nd CDT than the 1st CDT. The reasons for the increase in the frequency of 
this misconception should be examined in more detail. The frequency of the misconception that the 
solid substances are heavier decreased after the instruction, one student showed an increase in the 1st 
CDT compared to the postinstruction and the same rate was observed in the 2nd CDT as in 
postinstruction. 

In the second question of TCUD, the students were asked to calculate the density of a substance 
whose mass is known and volume can be calculated, and they were expected to write its unit. While the 
number of students who answered correctly for this question was very low before the instruction, the 
frequency of correct answers after the instruction increased. As for conceptual durability tests, half of 
the students responded correctly in the 1st CDT, whereas the rate of correct answers in the 2nd CDT 
slightly decreased. While the frequency of scientifically correct answers was the lowest before the 
instruction, the rate of scientifically correct answers was the highest after the instruction. The frequency 
of scientifically correct answers showed some decrease in conceptual durability tests. In a similar study, 
Kucukozer (2013) has obtained the result that the frequency of correct answers decreased 22 months 
after the instruction. While there were no students who miscalculated or could not calculate the density 
before the instruction, a slight increase was found in the postinstruction and 1st CDT. This may be due 
to the instruction. Samples that are used to explain a concept in the classroom can convey a completely 
different meaning and may lead to the fact that the actual result differs from the expected result 
(Anderson, 1986). 

In the third question of TCUD, students were asked to list out the density of liquids. While no 
scientifically correct answers were encountered in the preinstruction, scientifically correct answers 
increased after the instruction. However, there was a slight decrease in scientifically correct answers in 
the first and second conceptual durability tests compared to postinstruction. While the misconception 
that honey is solid was encountered before the instruction, this misconception was not encountered 
after the instruction and in the 1st CDT. In the 2nd CDT, this misconception was encountered at the 
same rate as preinstruction. These students had their pre-instruction ideas again 24 weeks after the 
instruction and continued to express their ideas about this misconception. The frequency of the 
misconception that the liquid with high density remains on top decreased until the 1st CDT and returned 
to the pre-teaching level in the 2nd CDT. Students who had this misconception before the instruction 
continued to express these ideas in the 2nd CDT. Similarly, Trundle, Atwood and Christopher (2007) 
found that the student could have the misconceptions that they had before the instruction long after 
the instruction ended. Hewson and Hewson (1984) explained that some students' ideas about 
misconceptions continue to remain constant after the instruction and they have misconceptions again 
after a while even if they give scientifically correct answers. The misconception that it depends on the 
shape of the container was encountered only before the instruction and it was observed that the 
instruction was effective in the change of the students' ideas about this misconception. In the post 
guided inquiry-based instruction and conceptual durability tests, students did not have ideas about this 
misconception. Studies have supported that an inquiry-based learning approach is effective in the 
change of ideas about students’ misconceptions (Korganci, Miron, Dafinei & Antohe, 2014; Prince, 
Vigeant & Nottis, 2012; Ucar & Trundle, 2011). To sum up, it was found that the guided inquiry-based 
learning approach is effective in middle school students’ correct answers about the concept of density. 
Zvoch, Holveck and Porter (2019) encountered a similar result in their study. Similarly, Almuntasheri et 
al. (2016) concluded that the guided inquiry-based learning approach is effective in middle school 
students’ understanding of the concept of density. In another study, Trundle and Bell (2010) found that 
the guided inquiry-based learning approach is effective in the change of students' misconceptions 
towards scientific ideas about the phases of the Moon. It was also seen that guided inquiry-based 
learning approach was effective in maintaining their ideas related to correct answers in durability tests 
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performed 6 and 24 weeks after the instruction. The results showed that the guided inquiry-based 
learning approach is effective in realising the conceptual change in students related to density concept 
and ensuring durability in their scientific ideas. However, it was seen in some questions that students 
had misconceptions they had before the instruction after long periods. It has been suggested in many 
studies that conceptual change is always not very easy and students can regain their pre-instruction 
ideas long after the instruction ended even if they give scientific answers (Georgides, 2000; Kucukozer, 
2013; Trundle, Atwood & Christopher, 2007). 

4.1. Recommendations for the future studies 

Within the scope of this study, 8 hours of instruction was implemented. Studies for longer periods 
may be carried out to investigate the conceptual durability. Therefore, more extensive content may be 
studied for longer periods. Studies in which the conceptual durability is investigated for longer periods 
may be conducted. After 24 weeks, it was observed that there was an increase in the correct answers 
for some questions compared to postinstruction. At this point, students' exams may have been effective 
in the answers of their durability tests. More detailed data may be collected about the reasons for the 
increase in the correct answers in durability tests. 
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