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Abstract: The aim of this study is to investigate the learning progression that occurs in pre-service primary students during Visual Multimedia Supported 
Conceptual Change Text (VMMSCCText) activity about battery function in the electrical circuit. VMMSCCText is a conceptual change text supported by 
visual multimedia developed for the purpose of remediation of misconceptions through text mode. The method used in this research is mixed method 
(quantitative descriptive and qualitative). The study was conducted on 118 subjects of pre-service primary students in Pendidikan Guru Sekolah Dasar 
program at FKIP Universitas Riau Indonesia. Learning progression describes a change of conception from the initial state to the state of the process and 
then to the final state of the VMMSCCText activity. Analysis of student worksheets and conception tests has been used to diagnose the state of 
conception in each of these circumstances. Learning progression consists of four types, namely 1) Type I, consistent with scientific conception; 2) Type 
II, progressing well; 3) Type III, not progression; and 4) Type IV, degradation. The results showed that during VMMSCCText activities most of the 
subjects were in well-progressed types (81.25 %) and almost half of the subjects were still in non-progressed types (12.25 %). No subject is in the 
consistent with scientific conception type and type of degradation. The results of this study indicate that developed VMMSCCText is good enough in 
facilitating the learning progression of students in order to change the conception of the condition of misconception and lack of knowledge to the 
condition of scientific conception 

 
Index Terms: VMMSCCText, learning progression, prospective primary school teachers, battery function in the circuit concept 

——————————      —————————— 

 

1. INTRODUCTION 
Essentially all concepts qualified in the pre-service primary 
school teacher are connected to the daily life as these 
students do not seem the physics periods as a tabula rasa 
(Beerenwinkel, 2006; Chi, & Roscoe, 2002). Prior they are 
going to college and subsequently the university times 
although they are going to university, students learn from their 
situation with different experiences. These different 
experiences increase diverse mental constructions about the 
concepts. But, on some cases, daily life can betray beginning 
minds. Chi and Roscoe (2002) defined the prior knowledge of 
the students approximately the concepts as naive knowledge 
and giving to them this knowledge is often wrong. This 
knowledge which is not created by a scientific crushed may 
cause misconceptions. Clemen and Tippet (1993) defined the 
extent misconception as the knowledge which activities with 
the scientific knowledge. In physics, there are many common 
misconceptions and some teachings on these misconceptions 
specified that it is unbreakable to regulate beginning minds 
(2010). Actually, when a group of students collects in a class 
and only one lecturer attempts to find their specific 
misconceptions, it can be motivated by conceptual change 
schemas of the students. On the advance effect, as stated 
Akgun (2009), the prospect that a lecturer can also have 
misconceptions must not be away. One of the changes ways 
for eliminating misconceptions is using computer supported 
instructional materials in classroom (Samsudin, et al.: 2016). 
Computer supported instructional materials provides students 
to learn with their speeds, enable knowledge, and contributes 
chances to repeat the development matters out of school. 
Developments controlled with computer supported 
instructional materials would be supported by pictures, videos, 
virtual experiment environments, animations, etc. (Cepni, et 
al.: 2006; Sinclair, et al.: 2004; She, et al.: 2008); Windschitl; 
2001). Developing computers in classrooms have belong on 
students’ effective education. Consequently, there is crucial for 
a substance which can restructure conceptual buildings of the 
students. This considerable essential be basically unfilled and 
basically presented and must be improvement from prior 
students’ knowledge. Though using this material, learners 
must comprehend both old and new experiences on a 

scientific basis. Roth (1985) established the conceptual 
change texts (CCText) by implementing the phases of the 
conceptual change principle suggested by Posner et al. 
(1982), Chambers & Andre (1997), Dilber, et al. (2009) and 
Taşlıdere & Eryılmaz (2009).  CCText resolutions at serving 
students to change their misconceptions with scientific 
concepts. Version to Roth (1985), phases of CCText 
concluded interrogations to the appropriate personalities with 
the persistence of discovery their standing misconceptions 
(dissatisfaction), dare to present misconceptions by using 
analogies (intelligibility), give the prescribed descriptions of the 
concepts (plausibility) and offer new conditions for smearing 
the new concept (fruitfulness). One mode used to remedy 
misconceptions is the mode of text by using conceptual 
change text. Some further researchers have reflected on the 
CCText since the learning of Roth (1985). Several studies e.g. 
Posner et al. (1982), Akpinar & Tan (2011), Aydin (2015), 
Durmuş & Bayraktar (2010), İpek & Çalık (2008), Ozkan & 
Selcuk (2015), Şahin et al (2010), Hermita, et al (2018), 
Suhandi et al (2017)  was use the CCText in physics concepts. 
To improve CCText performance in remediation of 
misconceptions related to abstract and microscopic 
phenomena, Sahin et al (2010) have developed computer 
supported conceptual change text (CSCCText). For this 
purpose, the researcher has developed visual multimedia 
supported conceptual change (VMMSCCText). CCText is 
supported by the variety of visual or multimedia visual media 
given the term Visual Multimedia supported conceptual 
change Text (VMMSCCText). One of the aspects that can be 
used to mark the occurrence of conceptual change is learning 
progression. Learning progression describes a sequential 
series of how one's knowledge changes in a better direction 
over time, e.g Hess (2012), Plummer (2015), Flummer (2015), 
Torija & Aleixandre (2017), Hermita, et al. (2017), Hermita 
(2017) so learning progression can be used to describes a 
change of conception from the initial state to the state of the 
process and then to the final state of the VMMSCCText 
activity. Conceptual change describes the change of 
conception from the initial state to the final state, while learning 
progression describes the process of change that occurs 
between the initial state and the final state. In the literature 
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there are four types of learning progression, that is, 1) 
Consistent with the scientific conception (Type I); 2) Well 
Progression (Type II); 3) No Progression (Type III); and 
Degradation (Type IV). Electric circuit topic, according to Malik 
et al. (2017) is an essential topic because of it is usually 
practical to daily existence. In adding, the electrical circuit is 
an experiential science that is appropriate to be considered 
concluded exploration activities. This study aims to get a 
picture of learning progression that occurs in pre-service 
primary school students during VMMSCCText activity about 
battery function in direct current electric circuit 

 

2 METHODS 
The method used in this study is mixed method (descriptive 
quantitative and qualitative) because the purpose of this study 
was to describe the state of learning progression that occurs in 
primary school teacher candidates during VMMSCCText 
activity about the battery function in direct current electric 
circuit. The subjects of the study were 118 pre-service 
elementary school in Pendidikan Guru Sekolah Dasar 
programs at Universitas Riau, Indonesia. Instruments used to 
diagnose the state of student conception during the 
VMMSCCText activity were student worksheets and 
conception tests. The student worksheet was the sheet that 
the student used to write the responses to the questions 
contained in each section of VMMSCCText. While conception 
test was used to diagnose student conception after following 
VMMSCCText activity. The conception test was made by four 
tier test format (FTT). To perform data analysis about the type 
of learning progression used reference as in Table 1. 
 

TABLE 1 
LEARNING PROGRESSION’S TYPE 

 
No
. 

Learning 
progressio
n’s Type 

Designs of conception change 

Pre-
Conceptio

ns* 

Chang
e to 

Proce
ss 

Chang
e to 

Post-
Conceptio

ns 

1 Consistent 
with the 
scientific 
conception 
(Type I) 

 
 

SC 

 
 
 

 
 

SC 

 
 
 

 
 

SC 

2 Well 
Progressio
n (Type II) 

M  SC  SC 

M  M  SC 

M  NC  SC 

NC  SC  SC 

NC  M  SC 

NC  NC  SC 

3  No 
Progressio
n (Type III) 

NC  NC  NC 

M  M  M 

 
4 

Degradatio
n (Type IV) 

SC  M  M 

SC  NC  M 

SC  NC  NC 

SC  SC  M 

SC  SC  NC 

 
*
Notes: NK, M, SC stand for No Conception, Misconceptions 
and Scientific Conceptions. 
 

3 RESULTS 
Table 2 shown the quantity of students in each state of 
conception prior to the VMMSCCText activity and whose 
misconceptions were remediated after the VMMSCCText 
activity relates to the concept of battery function in electrical 

circuit.  
 

TABLE 2 
QUANTITY OF STUDENTS ON ANY STATE OF 

CONCEPTION PRIOR TO VMMSCCTEXT ACTIVITY AND 
WHOSE MISCONCEPTIONS ARE REMEDIATED AFTER 

VMMSCCTEXT ACTIVITY 

 
No 

Concept 

Quantity of students on any 
state of conception prior to 
VMMSCCText (%) 

Quantity of 
students whose 
misconceptions 
are remediated 
after 
VMMSCCText 
activity (%) 

SC M NC 

1 

Battery 
function in the 

electrical 
circuit 

6.25 52.08 41.67 100,00 

 
 
In the table above it appears that in the initial circumstances of 
VMMSCCText activity, only a small percentage of students 
have had a scientific conception, most of them experiencing 
misconceptions and almost half were in a state of lack of 
knowledge. After participated in VMMSCCText activities all 
pre-service primary school student (100.00%) experiencing 
misconceptions on the concept of battery function in electrical 
circuits can be remediated. This suggests that the use of 
VMMSCCText in remedial teaching of basic science concepts 
could facilitate the conceptual change of all students 
experiencing misconceptions. 
Figure 1 shown a bar chart of the percentage of primary 
school teacher candidates in each type of learning progression 
that occurs during VMMSCCText activities. Of the subjects 
studied, 6.25% were in type consistent with scientific 
conception, 81.25% were in well-progression type, 12.50% 
were in not-progression and 0% were in degradation-type. If it 
calculated from the number of students who initially 
misconception and lack of knowledge, then obtained that 
86.90% of students are on the type of well-progression. This 
shown that the use of VMMSCCText had a high effectiveness 
in facilitating learning progression in the type of well-
progression. 
 

 
 

Figure 1. Bar chart diagram percentage of the number of 
students prospective elementary teachers in each type of 

learning progression that occurred on the concept of battery 
function in electrical circuits. 

 

4  DISCUSSION 
Learning progression was quite positive because there was no 
one student whose conception changed to a worse or 
degraded. All the students who previously had a scientific 
conception nothing had turned into a misconception or lack of 
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knowledge, but remained steadfastly in a state of scientific 
conception. A good learning progression that occurs in pre-
service primary school student during VMMSCCText, 
demonstrated the success of cognitive conflict strategies 
provided in Part II of VMMSCCText in creating conflict 
situations in students' minds that led to a decrease in their 
level of belief in the false conceptions that they have been 
embracing. This situation also demonstrates the success of 
scientific explanation provided by the Phase III section of 
VMMSCCText supported by the visual multimedia that enables 
the new conception introduced to become more clear and 
plausible. The last good learning progression was also 
supported by part IV VMMSCCText which presents the 
strengthening and enrichment of conception that could assist 
the students in establishing the scientific conception they had.  
This supported by Rochman et al (2017) about strategy of 
organizing the material plays a very important role in designing 
learning. This is covered by research conducted by Hermita et. 
al (2016), Hermita et al (2017a, 2017b, 2017c, 2017d),  
Hermita et al (2018), Suhandi et al (2017) the VMMSCCText 
can facilitated students’ learning progression and CCText 
supported virtual simulation very successfully to remediate 
misconceptions. 
 

5 CONCLUSION 
It can be concluded that developed VMMSCCText about 
battery function in electrical circuits has good potential for 
using remedial teaching activities oriented to misconceptions 
remediation. However, it was necessary to make 
improvements in some parts of VMMSCCText so that its 
potential to remedy misconceptions is even better. 
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