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	Abstract
The effectiveness of kinematic learning based on hypertext media in improving graph interpretation ability is investigated in this paper. In addition, joint ability of the formal thinking to improve the graph ability of prospective students is considered. The research design used is the one-group pretest-posttest experimental design is carried out in the research by taking 36 students on from Physics Education Program in one institute for teacher education in Medan. The test consists of graph interpretation ability test in the topic of kinematics and Test of Logical Thinking (TOLT or formal thinking) before learning  and graph interpretation ability test after learning. The data are then analyzed by using SPSS  based two ways Analisys of Variance (ANOVA) method. The results show that the ability to interpretate graph is significantly improved by using hypertext media assisted kinematic learning.
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                                                                                               Abstrak

Efektivitas pembelajaran kinematik berdasarkan media hypertext dalam meningkatkan kemampuan interpretasi grafik diselidiki dalam makalah ini. Selain itu, kemampuan menggabungkan kemampuan berpikir formal dalam pembelajaran  dianggap dapat meningkatkan kemampuan interpretasi grafik calon mahasiswa. Desain penelitian yang digunakan adalah disain satu-kelompok pretest-posttest eksperimen. Sampel penelitian  mengambil 36 siswa pada dari Program Pendidikan Fisika di salah satu lembaga pendidikan guru di Medan. Tes terdiri dari tes kemampuan  interpretasi grafik dalam topik kinematika dan Uji Berpikir Logis (TOLT atau berpikir formal) sebelum belajar dan tes kemampuan interpretasi grafik sebelum dan setelah belajar. Data tersebut kemudian dianalisis dengan menggunakan SPSS dengan metode Analisys  Variance (ANOVA) dua jalur. Hasil penelitian menunjukkan bahwa kemampuan interpretasi grafik secara signifikan ditingkatkan melalui pembelajaran kinematic berbantuan media media hypertext.
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INTRODUCTION
The topic of kinematics is firstly introduced in the most Basic Physics classes, as it relates to the other of topic physics. Without solid understanding of the concepts of kinematics, students will experience a shortage of the necessary foundation to successfully understand advanced and more abstract physics concepts as stated by Beichner (1994). Graphical representation in kinematics is the most valuable and the useful tool to represent real-world information in comparison to the use of table and algebra. The skill in creating a graph is a key factor in the study of Physics. Drawing and interpreting graphs play a key role in the understanding of science, while the lack of this ability has been proven to be a weakness and may become the factor that limits the learning of scientific concepts (Redding, 2014).

Kekule (2014), Mohammed & Yahya (2014), and Mokros & Tinker (1987)   explained that other difficulties in graph interpretation by strudents can be listed as follow: (1) to consider the graph as an image; (2) to distinguish the slope of the graph with the height of the graph; and (3) to consider the graph line is the motion trajectory of an objects (Kekule, 2014, Mohammed & Yahya, 2014, Mokros & Tinker, 1987, McDermott et al, 1987, Goldberg  & Anderson,  1989). Kinematics graphs are often used because that they offer important verbal and algebra description and can be alternatives for students to manipulate the development of the concept (Kekule, 2014 and Beichner, 1994)). Many teachers consider the use of graphs in a laboratory setting is very important in strengthening the graph interpretation ability and developing an understanding to many topics in Physics, especially in motion. This opinion is supported by Vekiri (in Bektasli, 2006), who noted that the use of a graphical display is better than the use of text because the graphical display eases the search and finds the related information. 
In the research conducted by Handayani (2014) concerning graph interpretation, as much as 49 % of students are at low criteria, 45% of them are at moderate criteria and only 6% are at high criteria. In the graphical representation, almost no student was able to answer correctly. In creating a graph, mature concept capabilities is required, and it should be applied in the form of graphs based on the concept. Difficulties in connecting graphs into physical concepts are: (a) distinguishing between the slope and the height of the graph; (b) interpreting the height changes and changes in the slope of the graph; (c) connecting one type of graph to another; (d) matching the narrative information of relevant graphs feature; and (e) interpreting the area under the graph (McDermot et al, 1987).. Difficulties in linking the graph with the real world according to this research has been solved by kinematic learning based hypertext media (Manurung, 2013). According to Kaplan et al. 
(2014), there are misconceptions of students in understanding of histogram.
To improve the interpretation of graphs, in this research is considered by using the hypertext media assisted physics learning. The fundamental problem in the development of hypertext lies in the inter-relationship of the few aspects, such as nodes which are assumed to be non-linear. Some experts have dealt with the problem using macros chunking strategy (Svecs, 1999). In that case, the user's knowledge about the structure underlies the knowledge enabled the user to determine the node to be visited. If the user understands the Toulmin Argument (1958), this will provide navigational directions. The troubleshooting scheme overcomes these obstacles through logical rules by applying the pre-structured navigation to provide navigation map which is none other than the underlying knowledge structure of hypertext. Smith et al (in Carter, 1997) perceive hypertext as an approach to information management that specializes in how to store data or information in a network node, which are connected to one another by a link. Technical description of hypertext is a group of non-linear text that will be only connected to each other if the reader clicks the labels of the text. By clicking on a node, the reader who is at a particular node will be taken directly to the clicked node. Each node can be connected according to various channels just like a network, it is different to the text in the book that only offers one specific flow of reading. Hypertext has the ability to generate an extraordinary amount of information, in which, each node has multiple relationships (as it can be accessed from any nodes) with a variety of display forms such as text, graphics, audio, video and other data. 
Learning with hypertext-based media on argumentative discourse is a kind of explanation based pedagogic teaching which is expected to overcome the difficulties in representing complex concepts of Physics (Erduran et al, 2004). The hypertext can be explained as depicted in Figure 1 which shows the process of building knowledge according to the complexity of the phenomena that can be done according to user navigation. The simulation provides an opportunity for the user to reconstruct the needed information in order to improve his confidence. Reconstruction and transfer capabilities or also the applications of complex concepts are referred to as advanced knowledge (Spiro and Jehng, 1990). This complexity can be reduced through a simulation study.

Contribution of hypertext media assisted physics learning is to improve the ability of interpretation graph. Hypertext is a method of delivering to a computer with textual units stored at random; line readings follow the lines desired by the reader (Siregar et al, 2009). "Hypertext" thus offers a reading with the "jump" capabilities from one point text to another text point or from one topic to another in a semantic space. Through Compiler Guide, The Win Help menu displays help text files, images, links (links) hypertext, keyword search indexes etc; and are similar to the function of hypertext is the key document folder that will help the reader to explore the contents of a particular file
Based on the above explanation, it is necessary to perform a certain Physics learning development in order to observe the ability of the students in accepting or rejecting the evidence of a relationship with a rational justification. To the best knowledge of the author, this study has not been further developed by using a more complex approach to match the complexity of the problem. Thus, the originality of this research lies in the theoretical findings contained in the development of learning programs with the ability to express the abilities of students in solving ill-structured problems.

MetHods
In the development of hypertext media on the basis of story board, it is conducted as described in Figure 1 in the following. 
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  Figure 1. Philosophical grounding of development of hypertext media
Argumentative discourse based Hypertext program design is established from the analysis and findings at the stage of preliminary studies, literature review, and the global/macro structured.  The global/macro structured is derived from three ways, namely: refinement, generalization, and construction. At first, the development of  the story board  of  argumentative discourse and pedagogical problem solving based hypertext media is constructed. Beginning with the original text quoting from a textbook entitled Fundamentals of Physics by Halliday et al, 2011, topics of kinematics subsequently are imparted to establish and to sharp the discourse meaning. Refinement is done according to the criteria of accuracy and clarity. Clarity refers to terminology that does not exceed or reduce the text's meaning that confirms or denies the truth of phenomenonp. Clarity also passes on to the using of verbal action with respect to the main predicate that controls a proposition (Siregar, 1994).
 The second application of those criteria is carried out through deletion and/or insertion of the words or phrases. Removal is done on a word or phrase that is excessive and does not favor any particular proposition. It is also made to remove words that have the same meaning as the others. The words that make waste sentences which are difficult or possible to be understood by readers are deleted or inserted into brackets. One word might be removed so that it can be inserted a word or a sentence in order to create sharper proposition without departing from the reference sentence before. Interpolation of words or sentences can also be performed without removal of the first in order to increase the accuracy of the subject matter. Therefore, there is a story board that is charged of argumentative discourse, problem solving pedagogic and global/macro structured of subject matters  that are not only easy to learn but also accessible.

Hypertext allows users to realize the potential that there is no longer a passive audience of readers, but as co-author also determines its own sequence of readings. It is the potential with the ability to assemble knowledge with respect to the conditions of complex knowledge. For example, the phenomenon of harmonic motion of a pendulum is usually considered to be simple. In fact, it is not the case because it involves a number of representations: (1) the object of phenomena, (2) measurement representation, for example the position of the pendulum on a particular cycle of oscillation, (3) a graphical representation of the phenomenon pendulum according to time and speed. Figure 2 shows the overall inter-relationship of these representations as a complex phenomenon (non-linear).
The above illustration shows the process of building knowledge according to the complexity of the phenomenon that can be done according to user navigation. Simulation provides an opportunity for users to construct and to reconstruct as needed in order to improve his confidence. Reconstruction and transfer capabilities or applications are complex concepts referred to as advanced knowledge (knowledge further, Spiro et al, 1991) which through a simulation study is aimed to reduce the complexity.
The method of this research is known as quasi-experiment with the design used for the quantitative research is one group pre-test and post-test (Fraenkel  et al 2012). For the implementation of hypertext in the kinematics learning, the graph of the one group pre-test post-test is as follows. The subject of research for implementation is prospective students in one LPTK in Medan of 36 students, consisting of 10 male students and 26 female students.
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Figure 2. The pendulum phenomenon according to knowledge representation components which construct the basic knowledge about pendulum.

The data were collected by means of two research instruments, namely Test of Logical Thinking (TOLT) and test of graph interpretation. Test of graph interpretation consists of 31 multiple choice questions and TOLT consists of 10 items. TOLT is originally developed by Tobin and Capie (1981) and is used to determine the formal reasoning ability of students. TOLT psychometric characteristics have been well documented by the developers. This test was translated and adapted into Turkish and its reliability was found to be 0.81. In this research, the test consists of 10 items designed to measure the proportional variables (items 1 and 2), reasoning control variables (items 3 and 4), probabilistic reasoning (items 5 and 6), correlational reasoning (items 7 and 8), and combinatorial reasoning (items 9 and 10). The test consists of problem illustration and multiple choice answers with reasons, except for combinatorial reasoning.
RESULT AND DISCUSSION

TOLT test consists of 10 items and test of graph interpretation consists of 31 items. Out of the samples, the maximum score on the formal thinking ability is 10, the minimum score is 4. The mean is 6.58 while the standard deviation is 1.68. The maximum score on the pre-test of graph interpretation is 12, while the minimum score is 3, the mean is 7, and the standard deviation of 1.84. The maximum score on the post-test of graph interpretation is 16, while the minimum score is 8, the mean is 12.53, and the standard deviation of 2. All the results are summarized in Table 1
Tabel 1. Analysis of Descriptive Statistics of the Three Variabels

	Variable
	N (Number of samples)
	Minimum
	Maximum
	Mean
	Std. Deviation

	Formal Thinking Ability
	36
	4.00
	10.00
	6.5833
	1.67971

	Pre-Test of Graph Interpretation
	36
	3.00
	12.00
	7.0000
	1.83615

	Post-Test of Graph Interpretation
	36
	8.00
	16.00
	12.5278
	2.00693


The histograms in Figure 3 shows the statistical results of Table 1. 
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Collinearity test is conducted with the objective to determine whether there is a relationship or correlation between variables. Collinearity can be tested by using the product moment correlation. The summary of the collinearity test is presented in Table 2.
Tabel 2. Test of Correlation Between

	Paired Samples Test

	
	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Pre-Test

Post-Test
	5.52778
	1.74824
	0.29137
	-6.11930
	-4.93626
	-18.971
	35
	0.000




The test results in Table 2 show that the Lower and Upper negative or sig (2-tailed) is 0.000 < α = 0.05 , H0 is rejected and HA is accepted. There is a difference in the graph interpretation ability before and after the hypertext media assisted learning of kinematics is implemented. Because tcalculated = –18.97 < ttable, then the test of variance homogeneity between groups uses the Levene 's Test of Equality of Error Variance. The data can be taken to have the same variance if the significant number produced is greater than 0.05. The summary of the analysis of the variance homogeneity between groups of the learning model is presented in Table 3
Tabel 3. Test of Homogeneity of Variances

	Variable
	Levene Statistic
	df1
	df2
	Sig.

	PreGraphic
	1.430a
	5
	29
	0.243

	PosGraphic
	0.849b
	5
	29
	0.527




From the output of the variance homogeneity using Lavene’s test, it is obtained that sig = 0.243 and 0.527 > α (0.01). The conclusion is that the variance is homogeneous. Table 3 shows that the Levene’s statistics value indicates the significance number of p > 0.05. This indicates that the null hypothesis which stated that "the variance between different groups of learning model was not different ", is accepted. In other words, the variance between groups of learning model is the same (homogeneous), both for formal thinking skills and for the graph interpretation ability at the pretest and posttest.

Two-way ANOVA test is used to test the hypothesis in this research. Two inter-column main effects are obtained as the treatment variable and inter-row major influence as attribute variables (simple effect) and the column-row major influence as interaction effects. The independent variables are hypertext learning and formal thinking skills, while the dependent variable is graph interpretation ability. Because the interaction and the significance between main effects of hypertext learning and the formal thinking skills can be obtained in the analysis of variance above, then the test is continued by using the Tukey test between pairs of data in order to determine the group with higher average, as the pairs shown in the following Table 4.
Tabel 4. The analysis of 2 way ANOVA (Tests of Between-Subjects Effects)

	Dependent Variable:Post-test of Graph Interpretation
	
	
	
	

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	88.389a
	21
	4.209
	3.244
	0.014

	Intercept
	934.216
	1
	934.216
	719.946
	0.000

	Formal Thinking Ability
	16.228
	6
	2.705
	2.084
	0.121

	Pre-Test of Graph Interpretation
	52.459
	6
	8.743
	6.738
	0.002

	Formal Thinking Ability * Pre-Test of Graph Interpretation
	27.917
	9
	3.102
	2.390
	0.070

	Error
	18.167
	14
	1.298
	
	

	Total
	1576.000
	36
	
	
	

	Corrected Total
	106.556
	35
	
	
	

	a. R Squared = 0.830 (Adjusted R Squared = 0.574)
	
	
	




Dependent Variable:Post-test of Graph Interpretation
The ANOVA test results formal thinking ability are sig = 0.121 and 0.121 > α (0.05), and thus HA is accepted. It can be concluded that the graph interpretation ability not increased for both student with high and low formal thinking ability. ANOVA results of the posttest scores of graph interpretation ability indicate that formal thinking skills are not significant predictor for determining the level of graph interpretation ability. The ANOVA test results in Pre-Test of Graph Interpretation are sig = 0.002 and 0.002 < α (0.05), and thus HA is rejected. This result also says that Pre-Test of Graph Interpretation affects the score of the respondents in graph interpretation test, especially in the post-test condition. However, it is different for both of Formal Thinking Ability * Pre-Test of Graph Interpretation and is not significant predictor for determining the level of graph interpretation ability.

CONCLUSION 
The results of the research showed that there was similar result of graph interpretation ability for students of high and low formal thinking skills. Furthermore, ANOVA results with formal thinking skills as the independent variable, for the posttest scores of graph interpretation ability, indicated that formal thinking skills was not a significant predictor in determining the level of graph interpretation ability. ANOVA results pre-test of graph interpretation affected the score of the respondents in graph interpretation test, especially in the post-test condition. However, it was  different for interaction both of Formal Thinking Ability * Pre-Test of Graph Interpretation not significant predictor for determining the level of graph interpretation ability. McDermott et al (1987) examined the difficulties in connecting the graph with the physical concept and the difficulty in linking the graph to the real world. In other words, McDermott et al (1987) categorized 10 difficulties faced by students in interpreting kinematics graphs, which are divided into two main categories, namely: (1) Difficulty in connecting graphs for physical concepts: a) Distinguishing between the slope and height of the graph, b) Interpreting height changes and changes in slope, c) Connecting one graph type to another, d) Matching narrative information of relevant graph features, e) Interpreting the area under the graph and (2) Difficulty in linking the graph to the real world: a) Indicating a continuous motion as the same as a continuous line, b) Separating the form of a graph of the motion trajectory, c) Showing  a negative speed on a speed vs. time graph, d) Showing the acceleration constant on an acceleration vs. time graph. Some other difficulties related with graphs were noted by Mokros & Tinker (1987), Goldberg & Anderson (1989) showed that students consider graphs as images. They were confused between the slopes and the height of a graph, and also the form of graphs and trajectories.
Learning through hypertext with object motion simulation as a virtual laboratory was  presented in this research. Students can perform measurements and observations of the shown phenomenon. The simulation in this hypertext also showed the graph of movement vs. time. The kinematic concepts in Physics were modeled using algebra, graphs, and motion maps. It was noticed if many appropriate representations were used, then the students showed strong attention in solving kinematic algebraically. The students were expected to solve the problem using graph representation before they solved it using algebraic method. The results showed that sample students preferred the solving method by using graphs and showed a strong improvement in the overall understanding of kinematics concept compared to students who did not receive treatment.
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�Tambahkan abstrak bahasa indonesia


�-Cara Mensitasi





Karya dengan Dua Pengarang 


Research by Wegener and Petty (1994) supports... atau (Wegener & Petty, 1994) 





Karya Tiga Sampai Lima 


(Kernis, Cornell, Sun, Berry, & Harlow, 1993) Atau Kernis, Cornell, Sun, Berry, & Harlow (1993) explain….


Dalam kutipan berikutnya, (Kernis et al., 1993) Atau 


Kernis et al. (1993) argued….


 


Enam Pengarang atau Lebih 


Harris et al. (2001) argued... atau (Harris et al., 2001) 





Pengarang Tidak Diketahui. Sitasi sumber pada judul dengan huruf miring.


Sitasi sumber pada judul buku atau laporan dengan huruf miring, dan pada judul artikel,  bab, dan halaman web dalam tanda kutip. A similar study was done of students learning to format research papers ("Using APA," 2001). 





Organisasi Sebagai Pengarang 


According to the American Psychological


Association (2000),... 


Atau menggunakan singkatan jika telah dikenal dalam tanda 


bracket 


 pertamakali sumber dikutip dan selanjutnya hanya singkatan yang disitasi.Sitasi pertama: (Mothers Against Drunk Driving [MADD], 2000) Sitasi kedua: (MADD, 2000) 





Dua karya atau Lebih dalam Tanda Kurung yang Sama 


(Berndt, 2002; Harlow, 1983) 





Pengarang dengan Nama Akhir Sama 


Gunakan Inisial nama pertama dan nama terakhir, (E. Johnson, 2001; L. Johnson, 1998) 





Dua Karya atau Lebih dengan Pengarang Sama dalam Tahun Sama 


Research by Berndt (1981a) illustrated that... 





�Tampilan tabel tanpa garis vertical 


�Tampilan diagram tanpa garis vertical dan horisontal


�Tampilan tabel tanpa garis vertikal


�Tampilan table tanpa garis vertikal


�Tabel tanpa garis vertikal
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