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Abstract. This study aims to examine the contribution of prior knowledge to improving problem solving in learning that uses interactive multimedia. This research is a quantitative experimental research one pretest posttest design with a sample of 38 people that have follow autotronic lesson in automotive program. Research data analysis using an independent sample t test. Prior knowledge is an important component in any learning, which is the foundation of any learning process. This research is an interactive multimedia implementation. The results showed a significant contribution of prior knowledge to problem solving. Prior knowledge contribution to problem solving is 15, 79 %. Problem solving is an important component in learning that must be mastered by students. Problem solving consists of several stages which are the result of higher-order thinking. 
1.  Introduction

Jobs in the automotive sector can be divided into two groups, namely projects, for example requests for modifications and problems, for example a customer comes to the garage with a car and tells his car complaints, this condition is a problem. The problem is a project / job for a technician that must be resolved, to solve the problem requires knowledge. Technicians gain knowledge from school and work experience. Knowledge and experience will be more easily understood if they have basic knowledge or more popularly called prior knowledge. 
	Experts define prior knowledge with a lot of understanding. According to [1] prior knowledge  is knowledge controlled by students to obtain new knowledge that is relevant to the prior knowledge mastered. Meanwhile, Dierking (1995) states that prior knowledge is the knowledge that students have, both subject knowledge, strategy knowledge, and personal knowledge when learning new material. According to   [3] prior knowledge is a   basic map in   learning. Prior knowledge has several characteristics: (1) consisting of declarative and procedural knowledge; (2) present before the implementation of certain learning tasks; (3) available or can be withdrawn or reconstructed; (4) relevant to the achievement of learning task objectives; (4)  arranged in a structured schema; (5) to some degree transferable or applied to other study tasks; (6) is dynamic. Prior knowledge is the overall competence   that students get as a result of learning activities before following the next learning process [4]. Prior knowledge is a major component in learning [5] [6]. Efforts to improve prior knowledge are influenced by two factors, namely internal and external [7]. Prior knowledge can be applied as a whole to improve individual abilities [9] because prior knowledge is useful   to avoid misinterpretation [10].  It can be interpreted that students who have high prior knowledge benefit in obtaining new information [11]. Prior knowledge can determine how well students get information [12] . Prior knowledge helps in forming hierarchical knowledge   [13]. 
	Prior knowledge of students is important because it allows overcoming cognitive demands [14]. A technician who already has prior knowledge will find it easier to solve problems in the automotive field. Problem solving activities are called problem solving. Some experts define it with various meanings: 1) problem solving is a sequence of thought patterns in solving problems [15]; 2) Problem solving is an activity that uses high order thinking (high order thinking) [16]; 3) Problem solving skills are highly valued [17]. Every problem solving required knowledge related to the problem to be solved [18]; [19]. During   the problem solving process using long-term and short-term memory [20]. According to Wallas in [21] the problem solving stages include: (a) preparation, (b) incubation, (c) lighting, and (d) verification. Problem solving is the main key in the field of science [22]. Various researchers agree that teaching with problem solving methods is more efficient [23]; [24]. Problem solving abilities can be categorized into several types, namely: (1) reduction; (2) Reversibility; (3) Manage various aspects; (4) Changes in aspects ; and (5) Transferring [25]. According to   [26] states that prior knowledge is a key element in the problem solving process. Prior knowledge influences the choice of strategy that will be used for problem solving. Each problem solver must determine basic knowledge (prior knowledge) when solving problems [27]. This article aims to discuss the effect of prior knowledge on problem solving abilities in multimedia-based learning.
 
2. Method

This research is the implementation of interactive multimedia in the automotive program.
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Figure 1. Interactive multimedia
 
Figure 1 is a interactive multimedia interactive images and components, which consist of : 1) equipped with electrical wiring engine management system; 2) equipped with a voltage and resistance monitor; 3) sensor and actuator simulation buttons; 4) equipped with a layout plan for sensors and actuators; 5) completed with the names of the components; 6) equipped with components in the vehicle; 7) equipped with simulated ignition; 8) equipped with fuel system simulation;  9) equipped with LCD screen / projector 10) equipped with scan tool. The sample in this study were 38 students in the automotive program.
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Figure 2.   Implementation flow

The implementation process is as follows: 1) Researchers or   facilitators demonstrate interactive multimedia; 2) The facilitator forms a small group   with the number of members of the study team with the number of participants according to the population size; 3) The facilitator distributes the necessities to each group to practice according to the material presented by the facilitator ; 4) each group is responsible for their respective groups; 5) The facilitator makes observations during the practical process; 6) Students in groups carry out experimental / experimental activities in accordance with the material presented by the facilitator. Experiments were carried out in two media, namely engine stand and interactive multimedia.  The facilitator provides input to the group if needed; 7) each participant fills out a jobsheet during practical activities ; 8) Each group takes turns being given the opportunity to present the results of their experiment / experiment. Other groups provide input and feedback. The facilitator gives input about the incorrect answers from each group, the facilitator does not act as a resource; 9) The facilitator ends the lesson with a posttest activity; 10) Posttest data analysis using independent sample t test; 11) The facilitator conducts interviews with experimental subjects who are unique; 12) Interpretation of the results of quantitative and qualitative data analysis






3. Research Result

Research results in this study are shown in table 1 and table 2
 
	Table 1. ANOVA 

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	866,853
	1
	866,853
	6,735
	.014 a

	
	Residual
	4633,489
	36
	128,708
	 
	 

	
	Total
	5500,342
	37
	 
	 
	 

	a. Predictors: (Constant), prior knowledge
	 
	 
	 

	b. Dependent Variable: problem solving
	 
	 
	 


 
 Table 1 shows that the test for the prior knowledge group and the problem solving group obtained a large F test of 6.735, with a significance of 0.14. If the significance is less than 0.05, the conclusion is significant, meaning that the prior knowledge group has a significant effect on problem solving abilities.
	 Tabel 2.  Coefficients 

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	16,835
	15,918
	 
	1,058
	297

	
	Prior knowledge
	.489
	.189
	.397
	2,595
	.014

	a. Dependent Variable: problem solving
	 
	 
	 


 
Table 2 shows that the significance value is 0.14, the beta coefficient value is 0.397. The significance value shows whether there is a contribution of prior knowledge to problem solving, based on Table 3 that the significance value is less than 0.05, so it can be concluded that prior knowledge contributes to problem solving ability. The amount of contribution of prior knowledge to problem solving is (0.3972 x 100) = 15.79%.
 
4. Discussion
 
Prior knowledge can be applied comprehensively to improve individual abilities in certain fields. Prior knowledge increases with the use of interactive multimedia [27]; [28]; [29], in line with this study which is described in the table with a significance value of 0.14 which is smaller than 0.05, which means that prior knowledge contributes to problem solving . Problem solving is an activity that uses high-order thinking. Prior knowledge has an influence on problem solving [30]. In this study the contribution of prior knowledge was 39.7% as illustrated in table 2. Prior knowledge is the knowledge that students have, both subject knowledge, strategy knowledge, and personal knowledge when learning new material. Prior knowledge with instructional strengthening can improve the ability of students [31]; [32]. Problem solving is the main key in the field of science [22]. Increasing problem solving is influenced by an increase in prior knowledge [26]. Each problem solver must determine basic knowledge (prior knowledge) while troubleshooting [24]. Table 2 shows the significance of 0.014 which shows that statistically the t test coefficient is smaller than 0.05, which means that prior knowledge has an effect on problem solving. The results of this study are in line with research [33] which states that prior knowledge influences the effectiveness of problem solving.


 
5. Conclusion
[bookmark: _GoBack]There is a significant contribution of prior knowledge to problem solving in learning using interactive multimedia.   This happens because prior knowledge is the basic scheme when taking the next learning process. Problem solving, which is a high-level thinking process, in every process requires basic knowledge.
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