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ABSTRACT 
This study aimed to obtain a description of a manner comprehensive Hypothetical Learning trajectory (HLT) that should be developed based on Learning Trajectory students in learning the Theory of operations counting division of fractions in fifth grade. HLT was arranged based on analysis to document Plan Implementation Learning created by the teacher with notice learning trajectory students in learning Theory of operations counting division of fractions, incl learning carried out by the teacher inside the class, study return aspects learning obstacles that occur in the process of learning, and studying situation didactic what will build, predict response possible students happen to the created situation, and determine anticipation didactic nor pedagogical to the response. HLT in this study started with context come up with the idea of division numbers, learned draft distribution numbers as number original shared number original, reminds return draft fractions and concepts of division of fractions. Purpose-designed learning in HLT is a student capable solve minimal problems in two related ways with operations counting division of fractions.
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[bookmark: INTRODUCTION]
INTRODUCTION
[bookmark: MATERIAL_AND_METHODS]
Fractions are one theory of the most complex and most important mathematics learned in elementary school [1], [2]. Learning mathematics on matter fractions is still considered difficult [3], [4], [5], [6]. Difficulty in learning draft fractions due to ability to understand fractions as part of a stated wholly in symbols need understanding special. Draft fractions are looked at as difficult-to-learn and difficult-to-teach. it could create challenges pedagogical for teachers' sustainability, in particular in teaching mathematics [7]. The one-factor main contributor to complexity learning fractions is the multi-aspect notion that includes five interrelated sub constructions related (i.e., part-total, ratio, operation, the outcome for and size) [8]. Lots of confusion with fractions related to different interpretations (constructs), representations (models), and conventions coding. Debate the causing Theory fractions considered difficult by students [9]. Fractions are field a topic that many teachers challenge in learning and teaching [10].
The theory considered fraction difficult is operation count fraction. no matter operation count shards, the troubled student is at the moment complete with the story. Reason difficulty student caused understanding students to draft base fraction, fallacy application fractions in settlement about shards, carelessness in understanding language question, understanding theory fewer prerequisites, as well error in computing or the calculation process [11], [12], [8], [2]. Error students related about the story, wrong generalization of learned rules for fraction, presume numerator and denominator as number round, not in a manner conceptual learn operation distribution shards, linking distribution with operation addition, subtraction and multiplication [13]. Reason mistakes made students in complete operation count fractions including students not yet understand draft addition, subtraction, multiplication, and division operation count fractions, students not enough capable in step systematic for complete operation count fractions, and students not enough appropriate in do calculation. [14].© 2023 by the authors; licensee PGSD UMP. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/). 
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Theory operation count distribution fraction, if seen from Kompetensi Inti (KI) and Kompetensi Dasar (KD) at Regulation of the Minister of Education and Culture Republic of Indonesia No. 37 of 2018 [15], found in grade V with KD "3.2. Explain and do multiplication and division fractions and decimals and 4.2. Complete related problems with multiplication and division fractions and decimals". Next for more strength to guess beginning related material problems operation count distribution shards, researchers do studies introduction. Studies implemented in learning mathematics in grade VI of public elementary schools in the city of Bandung, especially in material operation count distribution fractions in shape about the story. The reason for election grade VI as the studies preface is because the position at the time data collection was carried out at the beginning of the odd semester and students the has to accept theory operation count distribution fractions in class before.
The result of observation and interviews with teachers found activity learning not yet directed to something problem and ended for the complete problem. essence study good math is preceded submission problem and goal for complete problem [16]. This is what it seems not yet developed with good in the learning process students on the material operation count distribution fraction. As has been revealed before, interaction learning is still dominated by teachers at the time discussing theory as well as completing something problem. Students are not enough involved in the process.
Indication lack of or possibly not yet he went through suite mental action in students could be causing the method to think student related theory operation count fractions limited [16]. Way of thinking student related theory operation count limited fractions this also lead to ways produce understanding and method find a solution strategy problem with students related theory operation count fractions Becomes no facilitated with ok. So that need designed activities capable of learning create a situation where the student could develop an understanding alone to the given problem.
Services provided by the teacher to help resolve obstacles in study or learning obstacles students in the material operation count distribution fractions, not enough maximum. Activities carried out by the teacher only activity ask for answers and explanation repeat theory learning without looking for known reasons as well as solutions to resolve obstacles. So that purpose past learning set not reached. Students no can be treated as recipients passive ones only accept theory with the use of formulas and procedures for solving something problem. The student should be given the opportunity and guided on the situation to find return draft mathematics with method them [17].




Findings the becomes base researcher for designing activity learning based on a learning trajectory. To facilitate different learning trajectories for diverse students, teachers need to design HLT so that purpose-designed learning could be reached. Study this aim to obtain a description in a manner comprehensive HLT that should be developed based on Learning Trajectory students in learning operations counting division of fractions in grade V elementary school

MATERIAL AND METHODS
[bookmark: Methods]
HLT is designed based on the purpose desired to learn achieved, supporting activities goals, and hypotheses mathematical form expected conjecture happens to students corresponding with ability thought [18]. HLT was arranged based on analysis to document Rencana Pelaksanaan Pembelajaran (RPP) made by the teacher with notice learning trajectory on the operations counting division of fractions. The stages carried out by the researcher in composing HLT are as follows: 1). Theoretical study about learning trajectory in the range age 10 – 11 years (grade V); 2). Learn the history and studies deep theory about Theory operation count distribution fractions; 3). Review curriculum and books the mathematics teaching text used by student grade V, incl learning carried out by the teacher inside class; 4). Study return aspects of learning obstacles that occur in the learning process and minimize good learning obstacles from aspect students as well as teachers; and 5). Review situation didactic what will be built, predict response possible students happen to the created situation, and determine anticipation didactic nor pedagogical to the response

RESULTS AND DISCUSSION

The results of the analysis of the RPP document made by the teacher, found a lack of compatibility between the material, methods and use of media and the design of the learning design with the demands of thinking and student characteristics. This discrepancy gives rise to a didactical obstacle for students. The didactical obstacle is a barrier or learning obstacle caused by the state of the didactic design used or the teacher's didactic intervention [19]. Some things that need to be considered in designing lesson plans and implementing learning such as the ability to compose and present material must consider the order of the material, both structurally (connections between concepts), and functionally (according to students' thinking levels), and the stages of presenting the material. Selection of methods that can make students active in learning and explore the potential of students' thinking in solving problems. The use of media can facilitate students' understanding of the material. The function of teaching media is to avoid the abstractness of a concept and to be able to capture the true meaning of the concept [20]. For this reason, when choosing objects that are near students to be used as teaching media in instilling an understanding of the concept of dividing fractions, you have to be careful. If the selection of media is not correct, likely, the concept of division of fractions that students want to instil will not be well understood by students.





Three reasons low understanding of conceptual students on the material fractions from the results of The Trends in International Mathematics and Science Study (TIMSS), namely: 1). Content Indonesian curriculum that gives emphasis low on drafts base fractions and introduces operation fractions too early; 2). Books text Indonesian math only serve one definition fractions, that is as part from the whole; and 3). Exists use limited models or representation fractions in practice in class [21].
Problems with fractions need discussed and sought the solution because theory fractions in the 2013 curriculum are not only taught in elementary school from grade II to grade V and at school Intermediate the first (junior high school) is also taught in grade VII with a scope of a lot of material [22]. Besides that, the teacher should know based on underlying jurisprudence importance of learning number fractions, with study KI and KD lessons in Curriculum 2013 in particular payload eye lesson mathematics in elementary school listed in Regulation of the Minister of Education and Culture Republic of Indonesia No. 37 of 2018 [15]. Then, create a ratio curriculum in Indonesia with curriculum in the National Council of Teachers of Mathematics (NCTM) and developed countries other like Singapore, Japan, and Finland, like shown in Figure 1 below this:

· Number and Operations
· Algebra
· Geometry
· Measurements
· Data Analysis and Probability

Sumber: NCTM [24]
· Number
· Algebra
· Geometry and Measurement
· Data Management

Sumber: Permendikbud RI No. 37 Tahun 2018 [15]
· Number and Calculations
· Algebraic Expressions
· Functions
· Geometric Figures
· Quantities and Measurements
· Mathematical Relations
· Making use Data

Sumber: Japan – TIMSS 2015 Encyclopedia (bc.edu)  [23]
· Number and Calculations
· Algebra
· Geometry
· Measurement
· Data Processing and Statistics

Sumber: Finland – TIMSS 2015 Encyclopedia (bc.edu) [23]
· Numerical
· Algebraic
· Geometrical
· Statistical
· Probabilistic
· Analytical

Sumber: Singapore – TIMSS 2015 Encyclopedia (bc.edu) [23]
The Content Standards for Mathematical





















Figure 1 The Content Standards for Mathematical

Figure 1 above, explains in a manner general results ratio obtained that theory learning mathematics covers Numbers, Algebra, Geometry, and Statistics. Theory numbers in NCTM as well as in developed countries given at the start of learning mathematics as the case in Indonesia. this no without because the theory number is prayed student learns theory next. Reason numbers are so urgent for learned by students, such: as 1). Numbers is theory first taught in school formally; 2). Numbers part based on theory in math; and 3). Operation and application number related to situation life real thing in it [25].

[bookmark: _Hlk103804788]Creating an environment class that can normalize error as part of the learning process is necessary thing done by the teacher. The need to involve the student in doing an assessment of mathematics about mistakes and misunderstandings. this ensures that student owns understand deep concepts, while correctly connecting knowledge new with the knowledge they had before [26]. Misunderstanding no will once fully avoided, but the teacher can do intervention before misunderstanding becomes take root. First, the teacher must understand why students make an error or how they have developed misunderstandings before they could deal with them and develop an intervention to promote correct understanding [27], [26]. Things that can is done by the teacher anticipate obstacle learning experienced by students in learning. Students need a directed method he thought in understanding something and knowledge in learning math. Besides that, teachers also need to notice channel study students.
[bookmark: _Hlk105543467]HLT load series duty instructional so you can give understanding to students to draft learning math. HLT is one aspect important thing to do designed by the teacher for meaningful learning [28]. In research, the developed HLT is based on findings of obstacle learning experienced by students, factors causes, and goals learning that doesn't achieve during the learning process theory operation count distribution fractions before application design didactic early. As for goals designed and unplanned learning achieved is as follows: 1). Through activity manipulating paper fold, students are capable explain draft distribution fractions with right; and 2). Through teacher explanation, students are capable complete about operation count distribution fractions correctly (Source of Teacher's lesson plans). Purpose learning the developed based on KD 3.2. Explain and do multiplication and division fractions and decimals and 4.2. Complete related problems with multiplication and division fractions and decimals [15].
HLT preparation according to Simon [29] explained that channel study guess is planned activities arranged by the teacher in anticipation of the possibility of channel study students with consider acquisition knowledge, level of understanding and selection activity appropriate learning with purpose learning math. Preparation channel study guess based on goals desired learning achieved in shape stages study form Suite situation mutual didactic continuously [30], [31]. HLT preparation is necessary to notice step thinking and development of cognitive students [32]. Gravemeijer [33], [32] describe conceptual learning trajectory levels namely: situational, referential, general and formal. on the rate situational, position student is in one context-specific situation. Referential level, the explanation situation in a problem refers to the application of models and strategies. general level, 6inda on strategy-based mastery given context. Formal level, do action with apply procedure conventional and notation. After the fourth stage is passed by students, it is expected capable apply the draft that's the problem now in different contexts.
Based on the study and analysis findings researcher, following Figure 2 is presented. The designed HLT for learning theory operation count distribution fraction.




Figure 4. HLT Operations Counting Division of Fractions

[bookmark: _Hlk88219418]Figure 4. explains HLT on learning operations counting division of fractions started with context come up with the idea of division number as a student given imminent problems with life daily student. As for the completion process problem use help or manipulate things real and picture structured. Next learn the draft distribution number as the number original shared number original that way the solution uses subtraction repeating, number line, shape picture or waking up flat without using an algorithm especially first, new then algorithm.
Learning next is to remind return draft fractions as meaning, symbol, type shards, shards value and simplify the fraction. In the learning process student could use things real, paper folded, paper checkered, that students expected capable state fractions in a number line shape, approximation picture or wide wake up flat with the shape square, square length, triangle, circle, trapezoid, and parallel. After the student understands draft fractions, then next with draft distribution fractions, like the student introduced definition distribution fraction, application operation distribution by types fractions and methods settlement dividing into fractions for example use number line approximation, fig or approach wide wake up flat, approach multiplication and solving the problem about story adaptation heuristics Polya [34].
Purpose-designed learning in HLT ie students capable solve minimal problems in two related ways with distribution fraction. As for form problems packed in shape about stories and sentences math. Two the intended way customized with shape given problem, for the example given problem in shape sentence mathematics could use number lines and pictures or approach wide wake up flat, number line and approximation multiplication, approach picture or wide wake up flat, and approach multiplication. If the given problem is shape about the story, then the method answer could use number lines and pictures or approach wide wake up flat, number line and approximation multiplication, number line and solving the problem about story heuristics Polya, fig or approach wide wake up flat and approach multiplication, picture or approach wide wake up a flat and split problem about story heuristics Polya, approach multiplication and solving the problem about story heuristics Polya. Learning operations counting division of fractions introduced to students that are distribution number original with fractions normal; fractions normal shared number original; fractions normal shared fractions normal; number original shared fractions mix; fractions mixture shared number original; fractions mixture shared fractions original and fractional mixture shared fractions mix.
Based on the description above material, the researcher make map draft related distribution of presented fractions in a shape chart. this aim to give a description of the limitation or breadth of material to be learned. The chart studied in a manner short starts from the definition of distribution fractions which is operation division that applies to numbers fraction, application operation distribution by types fractions and methods to settle the problem. Figure 3. following this, presents a chart theory operation distribution fraction.
Learning Operations Counting Division of Fractions
Operations to Calculate Division on Types of Fractions

How to Solve Fractions Distribution

Definition of Division of Fractions

The division arithmetic operation used on fractional numbers, in general, can be written as follows:
 :   with   is called a divisible fraction a
 is called the divisor fraction.




• Natural numbers divided by common fractions,
• Common fractions divided by natural numbers,
• Common fractions divided by common fractions,
• Natural numbers divided by mixed fractions,
• Mixed fraction divided by natural numbers,
• Common fractions are divided into mixed fractions,
• Mixed fraction divided by a common fraction, and
• Mixed fraction divided by a mixed fraction.


Using approach:
• Number line,
• Image area of a flat shape,
• Multiplication, and
• Problem-solving story problems.




Math Sentences and Word Problems




























Figure 3. Concept Operations Counting Division of Fractions





Figure 3 explains for reach-purpose learning, students especially formerly understand position fractions or divisible numbers and fractions or number divisor, students are also given chance to learn application operation distribution by types of fractions so which make it easy to seek and find various alternative method settlement problem-related distribution fraction.
CONCLUSION

[bookmark: REFERENCES]HLT students in learning operations counting division of fractions in grade V namely started with context and come up with the idea of division numbers as a student given related problems with life student every day. As for the completion process problem use help or manipulate things real and picture structured. Next learn the draft distribution number as the number original shared number original that way the solution uses subtraction repeating, number line, shape picture or waking up flat without using an algorithm especially first, new then algorithm. Learning next is to remind return draft fractions as meaning, symbol, type shards, shards value and simplify a fraction. In the learning process, the student could use thing real, paper folded, paper checkered, besides the student is expected capable state fractions in number line shapes, pictures or approach wide wake up flat various shape as square, square length, circle, triangle, trapezoid, and parallelogram. After the student understands draft fractions, then next with draft distribution fractions, like the student introduced definition distribution fraction, application operation distribution by types fractions and methods settlement dividing into fractions using number line approximation, fig or approach wide wake up flat, approach multiplication and solving the problem about story adaptation heuristics Polya. As for goals designed learning in HLT is a student capable solve minimal problems in two related ways with distribution fraction.
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Context raises the idea of dividing numbers (using real objects and structured images)


Division of numbers
Natural numbers divided by natural numbers (using repeated subtraction, multiplication, number lines, and shapes)


Fraction Concept. understanding, symbols, types of fractions, equivalent fractions, simplifying fractions, and expressing fractions in the form of a number line and pictures or the area of a plane shape


The concept and operation of division of fractions. Natural numbers divided by common fractions; common fractions divided by natural numbers; common fractions divided by common fractions; natural numbers divided by mixed fractions; mixed fractions divided by natural numbers; and mixed fractions divided by natural fractions (using the approach: number lines, area of plane shapes, multiplication, and solving heuristic adaptation story problems (Polya)


Learning objectives: Students are able to solve problems in at least two ways related to dividing fractions. Division of natural numbers by common fractions; common fractions divided by natural numbers; a common fraction divided by an improper fraction; a natural number divided by a mixed fraction; a mixed fraction divided by a natural number; a mixed fraction divided by a common fraction
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