3.5 Instruments
The instruments used in this study are a framework analysis based on the theoretical background of teaching and learning the place value includes the skills in place value, the developmental stages in learning the place value, and strategies in teaching the place value. The instruments that are used in this research are presented in Table 3.2, 3.3, and 3.4 below.
Table 3.2: 6 Critical Skills in Learning the Place Value according to Rogers (2014)
	Tool 1
	Skills
	Description

	Rogers (2014)
	Count
	Able to count forward and backward by ones, tens, or even hundreds and able to associate the whole numeral with the quantity it represents.

	
	Make/Represent
	Able to group and regroup in tens to make/represent the value of a number using manipulative object.

	
	Rename
	Able to decompose a number into two or more parts without the use of manipulative object.

	
	Compare/Order
	Able to compare numbers and determine which is more, less, and between and able to place numbers in descending or ascending order.

	
	Name/Record
	Able to read and write a number in words and symbols.

	
	Calculate
	Able to apply knowledge and understanding of place value when doing calculation using the 4 operations: additive, subtraction, multiplication, and division.



Table 3.3: UDSSI Model in Learning the Place Value according to Burris (2013)
	Tool 2
	Stages
	Description

	Burris (2013)

	Unitary
	The early understanding of numerals and the number they represent. Students able to read and write numbers. 

	
	Decade
	[bookmark: _Hlk39823791]Student understand the concept of counting by tens but they don’t know the order of the numbers in the tens place for subsequent groups of ten.

	
	Sequence
	Student understand the sequence of tens and ones and able to interpret each digit as representing the number indicated by its face value.

	
	Separate
	Student understand that tens place is a multiple of ten and the ones place is the remaining number. Students able to separate tens and units.

	
	Integrated
	Children able to combine the sequence and the separate stages. Student has flexibility in approaching and solving problems using two-digit numbers.



Table 3.4: Five-modes Representation in Teaching Place Value according to Kim & Park (2018)
	Tool 3
	Modes of Representation
	Description

	Kim & Park (2018) 
	Realistic
	The children started to learn by involving their knowledge around real-life events.

	
	Pictorial
	The children used physical figural models or objects to represents mathematical symbols. 

	
	Language
	The children learned the mathematical concept incorporated with simple and yet everyday language.

	
	Symbolic
	The children started to used mathematical symbols, words, and phrases.

	
	Manipulative
	The children used a real object that can be touched and moved.
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