Study about conceptual and procedural knowledge about functions

The function concept is a fundamental mathematical concept that is taught in tertiary mathematics. Our research is aimed to analyse the learning of this concept. With the help of an intervention study we want to find out if conceptual and procedural understanding can be forced by special designed training courses. The research results shall show ways to optimise the effectivity of didactical learning materials.

Sample

Mathematics Course: Introduction to Mathematics, N = 90

Research method and design

Intervention study 

Treatment: conceptual training vs. procedural training

The conceptual training consists of 30 interactive items with feedback. The problems should belong to the concept definition phase (Haapasalo, 2003) and cover the three representation forms: verbal, symbolic and graphic.

The procedural training consists also of 30 interactive items with feedback. These problems are belonging to the concept identification phase and support procedural mathematical abilities (identifying equivalent expression in different representation modes).


	Week 1 (37)
	Week 3 (39)
	Week 6 (42)
	Week 9 (45)
	…
	Week 12 (48)
	Week 14 (50)

	Pre-test
	Trainings
	Function test 1
	Exam 1
	…
	Functions 2
	Exam 2

	Lectures  and  weekly  homework: 

Logic, sets, relations, functions, math theory, proof, number sets, real functions, two variable functions  
	
	

	
	
	


1 Pretest

The pretest serves to measure the prior knowledge of the students. The two groups for the treatment should be equal in their average prior knowledge. 

Source: Paper-Version + Vinners Items form Mathematics-Handbook + Test about understanding the function concept

Should be included in WebCT

2 Conceptual & procedural Training

	Group
	Training
	One-Variable Functions
	Two-Variable Functions

	1
	Conceptual
	DIx 

AIx
	DIx 

AIx

	2
	Procedural
	Ixy

Pxy
	Ixy

Pxy


The training should also be in WebCT.

Duration: 60-90 minutes training

4 Functiontest

The Functiontest will be constructed by use of the theoretical MODEM framework covering items about concept definition, concept identification and concept production. With held of this test different groups of concept understanding should be distinct. Probably this test will be divided into two parts. 

5 Examination

The examination consists of traditional paper & pencil exercises. By this we measure conceptual and procedural understanding.

Hypotheses:

· The conceptual training supports a deeper understanding of the function concept this leads to a better test performance in the examination. Students in this group show more often proceptual understanding as students from the second group.

· The procedural training has no effect to the conceptual understanding.

· The conceptual training shows stronger effects for students with low prior knowledge.

	Phase
	Mathematical content
	Representation format
	Label
	Number of Items

	Concept Definition
	disc
	graphic
	
	4

	Concept Definition
	R ( R Interval
	graphic
	
	4

	Concept Definition
	Venn
	graphic
	
	4

	Concept Definition
	Integer
	verbal
	
	4

	Concept Definition
	Vowels
	verbal
	
	4

	Concept Definition
	Real numbers
	verbal
	
	4

	Concept Definition
	N ( N
	symbolic
	
	4

	Concept Definition
	R ( P(R)
	symbolic
	
	4

	Concept Definition
	R ( R
	symbolic
	
	4

	Concept Identification
	
	G (( S

G (( V
	
	2

2

	Concept Production
	
	G ( S

G ( V
	
	2

2

	Concept Attributes
	
	verbal
	
	4

	???
	
	
	
	2


function FUN

Uniqueness UNI

Existence of Image missing EXI

Inconsistency INC

Pretest





N = 92


Moodle





Conceptual Training (DIx) group B


(Definition Problems)


N = 45, Moodle





Procedural Training (Ixx) group A


(Identification Problems)


N = 45, Moodle





Function test 1





N = 82


Moodle





DIx, Ixx, Pxx, Axx








Examination





N =  ?





Paper&Pencil








