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APPENDIX A
ANALYSIS OF RESPCNSES TO THE PHASE ONE STUDY
QUES"'ION BY QUESTION
QUESTION 1

Question 1 was the first question which asked students to consider what fractions
were.

How would you explain to romeone, who didn’t know, what a fraction
was?

Table A.1 indicates that there were nine categories identified for the responses to this
question.

TABLE A.l

Analysis of adult learners’ responses to Q1 on the Fraction Quiz

RESPONSE NUMBER OF RESPONSES

No response 2
Uncodable 5
Couldn’t say 2
Part of a whole 43
Drew a diagram or showec area or 8
drew 1/2

One number over another 4
Part of a number 28
A percentage or decimal 6
Mathematical expression for division 5
Total 103

Typical Responses

Typical responses in the ‘couldn’t ray’ category included: "Actually, ... I don’t really
know what a fraction is" (DK) and "I wouldn’t be able to explain it to them" (LT).

Many of the forty-three students who identified fractions as ‘part of a whole’ did not
elaborate on this statement. For example, one student (MD) wrote: "A part of a
whole or something", while another student (MB) added: "when something is broken
up into parts these parts are either small or large”. Only three students wrote: "Not a
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whole number", possibly indicating that fractions were numbers, but could not be
integers. It is difficult to determine how these students would have interpreted
improper fractions.

However, some students who did elaborate on there answers would do so by
spontaneously offering examples. For example, one student (ST) wrote: "I would
probably use something as an example such as cutting something in to half then
quarters etc". In these cases, 1/2 (and subsequent halving) was the preferred fraction.
For example, one student (MY) wrcte: "start with a watermelon and explain that if I
cut it in half that will be two frictions and so on", while another student (MD)
demonstrated the following:

if \_ago\x ek docon tle
rmudd e O ot
hafu o cake
Lo bag coke ¥ O

[{q '\CLQ_P l[)v i
iF yow e atoss
there v nowr 4 pieces
]
Anotle r wv{/‘-fu o 6

1 .
pée ucfmcﬂt‘u \og-'\& R
\

ke o cako -~

The final categories of answers diftered qualitatively from the above responses. Prior
to the ‘one number over another’ classification, responses indicated a preference to
define a fraction in terms of a diagram or some concrete reference item. The fact that
fractions were numbers was noticezbly absent. In addition, there was a comparatively
high non-response rate. As a consequence, this survey was followed up with an
informal classroom discussion in which the students were asked if they thought
fractions were numbers. While it is difficult to give exact numbers, some students
refused to acknowledge that fractions were numbers. It became evident that many
students thought that the term ‘rumber’ referred to whole numbers only. It is
plausible that this widespread misconception may have influenced the results.

The category of ‘one number ove- another’ response appeared to indicate that some
students clearly opted to describe the ‘look’ of a fraction. Only one student (PA) who
gave this response, also acknowlcdged, for dubious reasons, that division may be
related to fractions. The student wrote:



One whole number divided by another whole number with number
being on the top of a ___ ber and the number being replaced by on the
bottom of the bar. Or, I night say - replace the dot on top of the
division sign with the number if front and replace the dot on the bottom
of the division sign with the next number.

Students who wrote ‘part of a nwnber’ usually added little else. When a student
chose to elaborate on an answer, 1/2 was used as a referent. For example, one
student (DH) concluded: “A fracton is a part of a whole number. It can also go
toward making numbers whole e.g., 1/2 + 1/2 = 1".

Many adults avoided any reference 0 division as an equivalent fraction representation.
When this possibility was mentioned, students usually qualified or restricted the
fractions so that they were strictly less than one, e.g., one student (TA) stated: "The
answer of one number divided by a larger number", while another student (PB) wrote:
"A fraction has a purpose to divide wholes into smaller parts”. Only one student (IS)
acknowledged that fractions could not have a zero denominator.

QUESTION 2

Question 2 asked students to choose between a small selection of cards which
demonstrated different aspects of fr.ctions.

Which of the following canis would help someone to understand what
the fraction 3/4 is? Explain why.

X X
0000 | ¢ 5
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Table A.2 indicates the acceptance or rejection of particular models by the number of
responses.

TABLE A.2

Analysis of adult learners’ responses to Q2 on the Fraction Quiz

MODEL NUMBER OF RESPONSES
No response 24*
Uncodable 4

Accepted only one model
that was not an area model 3

Accepted only one are:.
model, e.g., one of
rectangle, circle or square 19

Accepted all the area
models only 15

Accepted all the area
models plus one or twc

others 16
Accepted all models 22
Total 103

* means that one class (n = 24) did not receive this question

Typical Responses

In general, and despite the prompt n the question, students did not provide details for
their decisions to select (or reject) jarticular models. Clearly, there is overwhelming
acceptance of the area models. Of those students who selected only one model, (22 in
all), 19 students selected an area model. However, the type of area model selected
(circle, rectangle) was apparently based on personal choice, rather than for any
mathematical reason. For example, one student (MD) stated: "it would depend on
the way the person thinks and relaes. e.g., I relate to squares, my wife relates to
pie charts etc". Another student (DH) wrote: "[The circle] would help best as the
circle or ‘pie’ is easy to visualise and understand" (DH) while yet another student
(NB) suggested: "This card could be a chocolate bar broken into 4 equal sections, 3
of these sections would represent 3/4".

The classification of ‘accepted all the area models’ appeared to be based on the

assumption that a whole can be divided into equal parts as one student (DS) wrote:
"The whole is divided into 4 equa parts so 3/4 is 3 of those 4 parts or 3/4 of the
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whole". Responses in this category exhibited considerable similarity, with respect to
the choice of language used. For example: "The cards are all dived [sic] into parts
and shaded in" (AD), "3 out of 4 sections are shaded so therefore is 3/4" (TB), and
"3/4 is an object divided into 4 parts and you what [sic] 3 of them".

So far, all the examples presented have treated fractions as if they were objects. The
next category, which consisted of ‘accepted all the area models plus one or two
others’ was fundamentally differen' to the above. It was not until this category that
students indicated that they were considering the possibility that fractions could be
represented by other means than crea diagrams. However, this did not necessarily
imply that the students accepted fractions as numbers. For example, there were no
consistent trends observed across the responses, i.e, all of the ‘other’ non-area models
were noted in the scripts. Only tv/o students chose 3 + 4 as a model of a fraction.
One adult (RH) explained that this was "because the product is less than one". It is
plausible that the student recognised the fact that 3 + 4 would yield an answer less
than one and therefore selected this answer. Another student (PA) wrote: "3 divided
by 4 is exactly what 3/4 is". It v/as only in the final category that all the different
models of fractions were accepted. i.e., as one student (MW) wrote: "they explain
what fraction 3/4 are [sic]".

QUESTION 3

Question 3 placed the division of tiree by five into a situation that should be familiar
to many adults. It was seeking the connection between 3 =+ 5 and 3/5.

You have three cakes. Could you share them equally between five
people? Explain what you would do. (Use diagrams if necessary).

The methods used by the students in obtaining the answer are summarised in Table
A.3 below.
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TABLE A.3

Analysis of adult learners’ responses to Q3 on the Fractions Quiz

RESPONSE NUMBER OF RESPONSES
No response 6
Uncodable 4
Incorrect answer and no diagram
present 3
Incorrect answer and diagram present 11
Correct answer (3/5) obtained and a 43
diagram was presented
Correct answer (3/5) obtaine] in the 36
absence of a diagram
Total 103

Typical Responses

It is worth noting that one of the students (MD), who was unable to attempt this
question at all, acknowledged that 1e: "would have trouble doing this even with real
cakes".

The ‘incorrect’ category consisted of responses which indicated that students had
attempted to answer the problem, but were unable to complete it successfully. For
example, one student wrote: "If thz cakes are halved and 1/2 is given to each person
one-half would be left over for anyone with a sweet tooth".

Many responses in the ‘incorrect and a diagram present’ section indicated that students
had attempted to provide a diagram, but were unable to successfully use their own
diagrams to answer the problem. The following two examples indicate the reliance on
diagrams and the lack of ‘connectecness’ between the correct answer and the diagram.
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A slightly more sophisticated version of the above consisted of drawing three circles
and then dividing them into (usually) 1/2. The halves would then be distributed to the
each of the five people. The remaiaing half would then be dealt with in a variety of
ways, depending on the expertise of the student. A common approach was to treat the
remaining half as a new ‘whole’, aid then repeat the procedure of dividing the half.
One student decided that this could be achieved by halving again, apparently unaware
of the unequal sized pieces this produced. Some students could eventually obtain a
correct solution by subdividing the -emaining 1/2 into fifths. When a correct answer
was obtained via this method, it formed the basis of the ‘correct and a diagram
present’ classification. The following examples are presented to show the increasing

complexity of the ‘halving’ strategy.
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Other typical responses included in :he second classification included variations which
appeared to rely on the preference of certain fractions, such as tenths. As one student
wrote:
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In general, the ‘correct and a diagrem present’ category consisted of responses, which
although correct, included diagrams which appeared to form a major part of the
students’ problem-solving strategy. In these cases, students not only drew diagrams,
but appeared to actually need to use them to answer the question. Without recourse to
an interview, it is difficult to differentiate between those students who needed the
diagrams and those who simply pre:erred to add diagrams to embellish their solutions.
The obvious prompt in the question may have caused some students to draw diagrams,
even though they did not utilise thera to solve the problem.

Responses in the final category were fundamentally different to all previous
classifications. There were no diagrams associated with this level and the answer was
usually expressed simply as ‘3/5’. Some students did not, or could not, provide a
reasons for there answers. For exemple, student (AD) wrote: "Every one would get
3/5 of a cake but I can’t explain it"

QUESTION 4

Question 4 required students to treat fractions as numbers and asked students to
determine how many numbers there were between two consecutive whole numbers.

How many numbers are th:re between 2 and 3? And between 0 and
1?

Eight categories were identified fo- the responses to this question, and are presented
in Table A.4.
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TABLE A.4

Analysis of adult learneis’ responses to Q4 on the Fraction Quiz

RESPONSE NUMBER OF RESPONSES
No response 17
Uncodable 3
None 17
No whole numbers, only
fractions or decimals 19
One or one whole number 3

A small number, e.g., 4, ¢ or

10 11
A large number, e.g., 100 or

1000 7

Infinite 26
Total 103

Typical Responses

Results coded ‘uncodable’ for this question were ambiguous. For example, one
student (CW) wrote "I have no idea". This response was included in the ‘uncodable’
classification since it was impossib e to determine if this student literally had no idea,
or was simply unable to ‘count’ the number of fractions, recognising that there were
SO many.

The ‘none’ category consisted of responses which stated that there were no numbers
between 2 and 3 (or 0 and 1). As one student wrote: "There is nothing between the
numbers as [each] follows each other". This response indicated that the student had
been confused by the term ‘number’, and had focused on only whole numbers.

The association of the term ‘numter’ with whole numbers continued throughout the
next classification, but was not cor.fined to it. For example, one student (TA) stated
that there were "None ... only nurierous fractions", while another student wrote: "I
don’t think you could actually scy there were any whole numbers but there are
fractions”. Of surprise, was the admission by one student (MD) in the ‘infinite’
classification, who wrote: "if you want to call fractions numbers ... you cannot put a
figure to it". Again, without reccurse to an interview, it is impossible to ascertain
whether these students thought fractions were or were not numbers.
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The next three categories consisted of responses which indicated that students
attempted to ‘count’ the number of numbers between 2 and 3 (or O and 1). For
example, three students stated that there was only one number, but did not state what
it was. Some students replied by listing the numbers (2.1 2.2 2.32.42.52.62.72.8
2.9) or simply stated ‘9’ or ‘10’ o- ‘11" if they had trouble counting. Finally, some
students realised that there must be ‘a very large number’ such as 100 or 1000.

It was only in the last category that responses indicated the ‘infinite’ nature of
fractions, as one student (UK) wrot:: "How long is a piece of string?"

QUESTION 5

Question 5 asked students to plot tt ree numbers on a typical number line. One of the
numbers was expressed as a whole number (4), one as fraction less than one (3/5) and
one as a fraction greater than one (. 1/5).

Where would the number 1 go on this line? And the number 3/5?
And the number 1 1/5?

Since this question had more than cne part to it, a comparison between each part
is presented in Table A.5 below None of the students had difficulty correctly
plotting 4 at the correct position, sc this number has been omitted from the analysis.
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TABLE A.5

Analysis of adult learners’ responses to Q5 in the Fractions Quiz

RESPONSE FOR | NUMBER OF RESPONSE NUMBER OF
FRACTION 3/5 RESPONSES FOR 1 1/5 RESPONSES

No response 1 No response 20

Uncodable 10 Uncodable 6

Placed at 3/5 of Placed at 1 1/5

length of line 5 of length of line 1

Correctly placed Correctly placed

at 3/5 7¢ at11/5 76

Total 103 Total 103

Typical Responses

Although two types of responses were classified as ‘uncodable’, they are worth
noting. In the first case, one student (SJ) identified 3/5 left of 0. Although the
student had completed a Year 12 Mathematics course, the student appeared to confuse
fractions with negative numbers. It is plausible that the student confused fractions
with the definition of negative indices, which results in a fractional answer. In the
second case, one student plotted Z/5 at 3.5 and correctly wrote 3.5 on the number
line. This response indicates a mi:understanding of the relationship between fractions
and decimals, i.e., confusion exists as to the role of the ‘fraction bar (vinculum)’ with
that of the decimal point.

Students who plotted 3/5 at 3 on the number line, apparently interpreted the fractions
3/5 to mean 3/5 of the length of the line. However, this approach did not carry on
the 1 1/5 fraction. It is also worth noting that the number of uncodable or non
responses increased for the second part of the question.  Since there were
approximately the same proporticn of students who could successfully plot both
fractions, responses in this category indicated that students found plotting mixed
numbers on a number line was not any more difficult than plotting proper fractions, or
a whole number. In addition, o those students who could successfully plot both
fractions, three students completed the task by first converting the fractions to their
equivalent decimal representation. All three labelled the points as 0.6 (and not 3/5)
and 1.2 (and not 1 1/5), respectively.

282



QUESTION 6

Question 6 required students to compare two equivalent fractions, but placed the
fractions into a familiar situation, such as comparing two equal portions of a cake.

Would you rather have 2/3 or 10/15 of a cake you particularly liked?
Explain why?

Table A.6 indicates 5 categories of students’ responses to Question 6.

TABLE A.6

Analysis of adult learners’ responses to Q6 on the Fraction Quiz

RESPONSE NUMBER OF RESPONSES

No response

6
Uncodable 5
3
6

10/15 is larger

2/3 is larger

Fractions are equal/equivalent 83

Total 103

Typical Responses

In general, responses in the ‘10/1% is larger’ or ‘2/3 is larger’ classifications did not
elaborate their answers. For exaraple, "I would like 10/15 of the cake because its
larger than 2/3" (TP) or "I would rather have 2/3 because it is a bigger number"
(IJB). Despite the familiar context, both of these answers indicated that some students
did not understand equivalent fractions, even at an elementary or intuitive level.

The final category consisted of responses which could be further divided into three
main subgroups. The first group although acknowledging that the fractions were
equal, then selected either 2/3 or 10/15 for reasons which indicated that they clearly
treated the situation as if dealing with real cakes, i.e., they related their answers back
to the original question. For exariple, one respondent wrote: "I would rather have
10/15 of the cake although they ar: both equal. I have a dainty mouth." or "2/3 of
the cake even though 10/15 is the same amount. 2/3 would be much easier to hold.
One piece for each hand".
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The next subgroup of responses consisted of students who ‘proved’ that 2/3 was
equivalent to 10/15. Typically this ‘proof’ included diagrams or cancelling 10/15 to
2/3. However, at least one student (AD) made a minor calculational error which lead
to an incorrect conclusion, i.e., "2'5 = 6/15 therefore 10/15 is the greater portion".
It is unknown if the student misr:ad the question or if the student was trying to
manipulate fraction symbols, and could not successfully complete the problem. The
remaining responses in this category consisted of simple statements, such as ‘they are
the same or equal’.

QUESTION 7

Question 7 asked students to selec! equivalent fractions from a variety of models of
fractions.

Suppose you saw these diagrams in a textbook. What could you tell
Jfrom them?

ERnN

The were four categories identified for the responses to this question. These are
presented in Table A.7. It is worth noting that one class (n = 24) did not receive this
question. These responses have becn included in the ‘No response’ category.

TABLE A.7

Analysis of adult learners’ responses to Q7 on the Fraction Quiz

RESPONSE NUMBER OF RESPONSES
No response 29%*
Uncodable 8
| Diagrams represent fracticns 16
Diagrams represent equivelent
fractions 50
Total 103

* means that one class (n = 24) did not receive this question
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Typical Responses

Some of the ‘uncodable’ responses ‘vere ambiguous. For example, one student wrote:
"They all had the same shaded in arca even though the fractions are different”.

Clearly, a majority of the remaining responses indicated that students related the
diagrams to fractions. The only major difference between the last two classifications
was ‘detail’. For example, the 1esponses which identified the diagrams as ‘they
represent fractions’, did not indicate if they meant ‘equivalent’ or not. At least one
student (TM) listed the fractions, but did not connect them in any way, e.g., "2/3 4/6
1/4 2/8 1/4 2/8".

A majority of responses which indicated that the diagrams represented ‘equivalent

fractions’, did not elaborate on this statement. One student (DM) wrote: "You’d be

showing the same amount shaded in but in different fractions".
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APPENDIX B
FRACTION QUIZ

QUESTION 1
Imagine you are writing a dictionary of Mathematical terms. Explain, giving as many
details as possible, how you would describe what a fraction is.

QUESTION 2
Compare and contrast what is meart by:
a. Sand 7?
7 5
b. 2 and 3?
3 5
QUESTION 3
Place in order from smallest to big;est:
al.. l bl l b l
3 2 4
t). Z ’ i b 3
3 7 4
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QUESTION 4
You have 9 pizzas to be shared between 15 people. Describe how you would do this.

QUESTION 5
Complete the following:

14 = _
16 24
QUESTION 6
a. You have 3 pizzas to be shared between 5 people. Describe how you would
do this.
b. You have 2 pizzas to be stared between 5 people. Describe how you would

do this. (You may use diagrams if you wish).
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QUESTION 7

You have two recipes to choose from to make a drink of punch for a party. One
recipe calls for 3 bottles of sherry and 6 bottles of soda water. The other calls for 2
bottles of sherry and 5 bottles of soda water. Which is the stronger drink. Why?

QUESTION 8
You have 5 pizzas to be shared bet veen 3 people. Describe how you would do this.

QUESTION 9
Two people, who have different occupations, save a certain part of their salaries each
week. The first person saves 1/5 of their salary. The second person saves 1/3. Is it

possible for each to save the same amount? Give details.
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QUESTION 10
Complete the following:

a. 1+1 b. 3+2
2 4 5 7
c. 3-2 d Sx3
4 3 9 5
e. 1+1 f. 2+5
2 4 3 9
QUESTION 11

At a recent function, the punch bowl was 2/5 full. At the end of the function, the
bowl was 3/8 full. How much punch was consumed during the evening?
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QUESTION 12
A student was asked to add 1/6 to 1/4. She drew:

and then concluded that: L+

Discuss her conclusion.
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QUESTION 13
If I add 2 to both the top number (numerator) and bottom number (denominator) of
1/5, describe, in detail, what will happen. [I’m looking for more than just the

answer].

QUESTION 14
If T have the fraction 2/3 and I double the numerator (top number) and the

denominator (bottom number), describe the effect this will have on the 2/3. Why?
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QUESTION 15

A carpet piece is placed in the correr of a room as shown. The carpet is found to go
along 4/5 on one wall, and 2/3 of 'he other wall. What fraction of the floor does the
carpet cover?

QUESTION 16

What does 3/4 mean?
2/3
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APPENDIX C

STUDENT INFORMATION SHEET
Please circle the most appropriate answer to the following questions.
What is your gender? F M
What is your (approximate) age?
under 21
21-30
31-40
41-50

51-60
over 60

Please indicate the highest level of mathematics you have passed or studied
(please state) before starting this course. Approximately how many years ago

was this?

under year 8
year 8
year 9
year 10
year 11 - Maths 1
- Maths 2
- Maths in Society (MIS)
year 12 - Maths 1
- Maths 2
- Maths in Society (MIS)
other (please state)
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APPENDIX D

CONDENSED SUMMARY TABLES OF TABLES 5.2 TO 5.8

EQUIVALENCE (Q5, Q13 and Q14) AND SHARING (Q4, Q6a, Q6b and Q8)

Because of a constraint involved with the application of the Quest package, it has been
necessary to re-group the data into only four major classifications. This number was
chosen to enable statistically significant calculations to be performed and because this
was a suitable number of categories to select for a majority of questions on the quiz.
The new groupings for each of the seven questions described are shown in the next
seven tables. The context-free questions are presented first, followed by the in-
context questions.

TABLE D.1 (5.2)

Summary of adult learners’ res»onses (re-grouped) to Q5 on the Fraction Quiz

Step RESPON)HE NUMBER OF STUDENTS
Number AD TP
0 No response
Responses that requi ‘e an
interview for clarification 12 17
1 22/24
added 8
no working shown 11 5
2 21/24
by patterns (¢.g., add
‘1/2°)
by multiplyinz by 1.5/1.5 17 17
3 21/24
by cancelling to 7/8 first
algebra
no working siown 15 13
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TABLE D.2 (5.3)

Summary of adult learners’ responses (re-grouped) to Q13 on the Fraction Quiz

Step
number

RESPONSE

NUMBER OF STUDENTS
AD TP

0

No response
Responses that require an
interview for clarification

The fraction stays the same

3/8 or 2/7
Added 1/5 + 2/2

. unsuccesful
. = 6/5

12 7

3/7

. the fraction decreases

. the fraction char ges (but
does not describe how)

. the fraction is larger

. used diagrams

. concluded that tie fraction
gets closer to 1

34 26

TABLE D.3 (5.4)

Summary of adult learners’ responses (re-grouped) to Q14 on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP
0 No response
Responses that require an
interview for clarificiition S 9
1 The fraction changes 'increases
or decreases 11 3
2 2/3 = 4/9
Multiplied by 2 to get 4/3 = 1
1/3 3 5
3 4/6
the fractions «re the same
drew diagrams 36 35
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TABLE D.4 (5.5)

Summary of adult learners’ res»onses (re-grouped) to Q4 on the Fraction Quiz

Step

Number

RESPONSES

NUMBER OF STUDENTS
AD TP

0

No response
Responses that require an
interview for clarification

Cut into pieces ad
distribute until none left
Drew 9 pizzas

. unsuccessful so ution (‘2
or 4’s)

. successful solution (1/5s)
Cut each pizza irto:

. 1/2’s

. 1/4’s

then distributed evenly

10 11

Stated that they v/ould need
to multiply the number of
pieces by 9 and civide by 15
Cut each pizza irto:

1/10’s

1/15’s

1/5’s
then distribute evenly

15 13

15/9 or 5/3 or 1 2/3 or 9/15
or 3/5

27 23
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TABLE D.5 (5.6)

Summary of adult learners’ responses (re-grouped) to Q6a on the Fraction Quiz

Step RESPONSES NUMBER OF STUDENTS
number AD TP
0 No response
Responses that rec uire an
interview for clarification 4 5
1 Drew 3 cakes

wrote 3 + 5
divided int> 1/2’s to
distribute
divided int> 1/4’s to
distribute
divided int> 1/5’s to
distribute
Diagram independent
cut into 1/:)’s to
distribute
Cut the cakes into even
portions and gave each
person an even aniount 8 6

2 Diagram independent
cut into 1/ .0’s to
distribute

cut into 1/ .5’s to
distribute

cut into 1/:’s to
distribute 15 19

3 5/3or12/30r6/100r0.6
or 3/5 28 22
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TABLE D.6 (5.7)

Summary of adult learners’ resfonses (re-grouped) to Q6b on the Fraction Quiz

Step RESPONSES NUMBER OF STUDENTS
number AD TP

0 No response
Responses that recuire an
interview for clari’ication 9 7

1 Drew 2 cakes

divided into 1/2’s to
distribute

divided into 1/4’s to
distribute

divided into 1/8’s to
distribute

divided into 1/3’s to
distribute

divided int> 1/10’s
to distribut2

divided int> 1/5’s to
distribute and
incorrect solution
divided into 1/5’s to
distribute and
correct solution 15 10

2 Diagram independent
cutinto 1/ 0’s to
distribute

cut into 1/:’°s to
distribute 18 15

3 5/2or2 1/20or4/10 or 0.4
or 2/5 13 20
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Summary of adult learners’ responses (re-grouped) to Q8 on the Fraction Quiz

TABLE D.7 (5.8)

Step
number

RESPONSE

NUMBER OF STUDENTS
AD TP

0

No response
Responses that require an
interview

Cut into pieces, divided
by the number of people
Gave each persor one
watermelon. Le:ves 2
between 3, 1/2 both then
1/2 again

Gave each persor one
watermelon. Lezves 2
between 3, whict is then
divided into 1/3’:,

with diagrams
Cut each waterme:lon into
3, then divided the
remaining 1/3’s

27 19

12/30rS5 = 3o0r5/3or
1.6

21 24
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APPENDIX E

THRESHOLD VALUES FOR UNDERSTANDING OF FRACTIONS THEME

QS5, Q13 and Q14 (context -free) and Q4, Q6a, Q6b, Q8 (in-context)

Figures shown in brackets indicate approximate numbers of students who attained this

level.
Question Context-free questions Question In-context questions
number 1 2 3 number 1 2 3
5 -.16 (87) .35 (54) 1.13 (29) 4 -1.22 (100) -.12 (85) .74 (44)
13 -.25 (87) -.06 (85) .42 (:4) 6a -1.03 (98) -.31(87) .73 (44)
14 -.63 (96) -.09 (85) .14 ('6) 6h =72 (96) .23 (67) 1.33 (16)
8 -.95 (98) -.55 (96) .92 (29)
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APPENDIX F

CONDENSED SUMMARY TABLES OF TABLES 6.2 TO 6.8

CONTEXT-FREE CUESTIONS (Q2a, Q2b, Q3a, Q3b)
AND IN-CONTEXT QUESTIONS (Q7 and Q9)

Because of a constraint involved with the application of the Quest package, it has been

necessary to re-group the data into only four major classifications. This number was

chosen to enable statistically signif cant calculations to be performed and because this

was a suitable number of categories to select for a majority of questions on the quiz.

The new groupings for each of the six questions described are shown in the next six

tables.
questions.

Summary of adult learners’ responses (re-grouped) to Q2a on the Fraction Quiz

The context-free questions are presented first, followed by the in-context

“"ABLE F.1 (6.2)

Step RESFONSE NUMBER OF STUDENTS
number AD TP
0 No response
Responses that recuire an interview
for clarification 7 15
1 Wrote seven over five or seven fifths
Drew diagrams as illustrations of
fractions 17 18
2 Compared each friction to the
number 1 15 10
3 Converted before omparing
used percentages
used commron denominators
5/7 is smaller or 7/5 is larger (no
working) 16 9
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TABLE F.2 (6.3)

Summary of adult learners’ responses (re-grouped) to Q2b on the Fraction Quiz

Step

number

RESPCNSE

NUMBER OF STUDENTS
AD TP

0

No response
Responses that reqiire an
interview for claritication

12 18

Wrote two parts out of three
Drew a diagram tc represent 2/3
and 3/5

16 16

Compared two fractions to a

whole and noted tl at both are less

than a whole

Compared both fractions to a half
unsuccessfil conclusion
successful conclusion

Converted to a cornmon
denominator or to a percentage
2/3 is larger than 3/5 (no working)

22 13

"*ABLE F.3 (6.4)

Summary of adult learners’ responses (re-grouped) to Q3a on the Fraction Quiz

Step RESPONSES NUMBER OF STUDENTS
number AD TP
0 No response
Responses that require an
interview for clari ication 15 2
1 Wrote one part ou: of etc.
Drew diagrams
stated fract ons were
different
and ranked in correct
order 6 0
2 Focused on one fraction only
e.g., 1/2 is the largest 5 0
3 Ranked in correct order
converted to percentages,
decimals o common
denominators
no reason yiven 29 50

302




TABLE F.4 (6.5)

Summary of adult learners’ responses (re-grouped) to Q3b on the Fraction Quiz

Step RESPCNSES NUMBER OF STUDENTS
number AD TP
0 No response
Responses that req lire an interview
for clarification 26 7
1 Wrote two out of three
Drew diagrams
and stated fractions were
different
and ranked in correct order 5 1
2 Focused on only o1e fraction, e.g.,
3/4 is the largest
Stated an unusual order, e.g., 2/3,
3/4, 5/7 10 24
3 Ranked in correct order, e.g., 2/3,
5/7, 3/4
converted t ¥o of the three
fractions ard then compared
the third to one of the other
two
converted t>
percentages/decimals or
common denominators
no reason given 14 20
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TABLE F.5 (6.6)

Summary of adult learners’ responses (re-groped) to Q7 on the Fraction Quiz

Step RESPONSE NUMBER OF
number STUDENTS
AD TP
0 No response
Responses that rzquire an
interview for clarification 2 7
1 Stated:

2 bottles stronger
they are :qual
first recipe (or 3 bottles,

no reason given) 17 11
2 Concluded that three bottles are
stronger:

compared 1:2 and 1:2.5
compared 3/6 = 1/2 to
2/5 whichis < 1/2 22 21

3 Concluded that three bottles are
stronger
compared 3/6 to 2/5 by
using coinmon
denomin:tors
compared 3/6 to 2/7
compared 3/9 to 2/7 by
using coinmon
denomin:itors or
percentayes 14 13
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TABLE F.6 (6.7)

Summary of adult learners’ responses (re-grouped) to Q9 on the Fraction Quiz

Step RESPONSE NUMBER OF
number STUDENTS
AD TP
0 No response
Responses that require an
interview for cla -ification 7 16
1 Answered ‘No’ :nd assumed

1/73 > 1/5 always
Answered ‘No’ «nd assumed
the wages were the same,
but calculated (using LCD’s
= 15’s) that firs: wage
earner needs to increase
contribution by %./15 12 8

2 Stated it was po:sible, but
did not provide reasons
Stated it was po:sible, if the
wages were different, but did
not provide reasons

Stated it was po:sible, if first
wage earner > second wage
earner 19 10

3 Stated the above, but also
provided an examnple to
indicate the two respective
wages, i.e., to indicate that
the student had «in overview
of the problem

Stated it was possible if 1/5
of the first perscn’s salary =
1/3 of the secon1i person’s
salary

Stated it was possible if the
second’s salary s 5/3 times
the first’s salary 17 18
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APPENDIX G
THRESHOLD VALUES FOR COMPARISON OF FRACTIONS THEME
Q2a, Q2b, Q3a, Q3b (context-free) and Q7 and Q9 (in-context)

Figures shown in brackets indicate approximate numbers of students who attained this
level.

Question Context-free questions Question In-context questions
number 1 2 3 number 1 2 3

2a -.84 (98) .33 (39) 1.20(19) 7 -1.53 (103) -.23 (73) 1.25 (12)
2b -50(94) 4539 ."7(28) 9 -.69 (98) -.03 (68) .85 (28)
3a -.70 (98) -.47(85) -..2(73)

3b -.33(73) -.12(68) .47 (28)
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APPENDIX H

CONTEXT-FREE QUESTIONS (Q10a, Q10b, Q10c, Q10d, Q10e, Q10f)
AND IN-CONTEXT QUESTIONS (Q11, Q12, Q15, Q16)

Because of a constraint involved wi h the application of the Quest package, it has been
necessary to re-group the data into only four major classifications. This number was
chosen to enable statistically significant calculations to be performed and because this
was a suitable number of categorie: to select for a majority of questions on the quiz.
The new groupings for each of the ten questions described are shown in the next ten
tables. The context-free question; are presented first, followed by the in-context
questions.

TABLE H.1 (7.3)

Summary of adult learners’ responses (re-grouped) to Q10a on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP
0 No response 1 2

1 2/6 = 1/3 0or 1/2 3 6
2 Provided unusual answers 0 5

3 3/4
converted to 6/8
then 3/4
used LCD’s
no working 51 39

TABLE H.2 (7.4)

Summary of adult learners’ responses (re-grouped) to Q10b on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP
0 No response 1 6
1 5/12 1 4

2 Provided unusual
answers 4 2
3 31/35 (correct)
used LCD’s
no working 49 40
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TABLE H.3

(7.5)

Summary of adult learners’ responses (re-grouped) to Q10c on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP
0 No response 1 9
1 1/1 =1 0 2

2 Provided unusual
answers 1 1
3 1/12
uses LCD’;
no working; 53 40

TABLE H.4 (7.6)

Summary of adult learners’ responses (re-grouped) to Q10d on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP
0 No response 4 6
1 Provided unusual answers 5 6
2 Employed common denominators 9 3
3 Did not cancel fractions and
obtained answers, su:h as 3/9,
15/45
1/3
cancelled only one
common factor first (i.e.,
intermediate step of 3/9’s
etc)
cancelled both common
factors first
no working 37 37
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TABLE H.5 (7.7)

Summary of adult learners’ respcnses (re-grouped) to Q10e on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP
0 No response 5 9
1 Provided unusual a1swers 15 8

2 Employed common
denominators 9 2
3 2
1/2 X 4/1 := 2
no working 26 33

TABLE H.6 (7.8)

Summary of adult learners’ responses (re-grouped) to Q10f on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP
0 No response 8 12
1 Provided unusual answers 8 7
2 Employed common cenominators 12 2
3 6/50r11/5
did not cance , i.e.,
18/15
cancelled 2/3 x 9/5
no working 27 31
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TABLE H.7 (7.9)

Summary of adult learners’ responses (re-grouped) to Q12 on the Fraction Quiz

Step
number

RESPONSE

NUMBER OF STUDENTS

AD TP

0

No response
Responses that require an
interview for clarif cation

13 20

Focused on ‘picturing’ 1/6
and/or 1/4 and argued that
the answer of 1/10 was
wrong because it was <
1/4 (or 1/6)

Focused on 1/6 + 1/4, but
did not obtain 5/12 and
became confused by the
diagram

Focused on the use of
common denomina ors to
solve 1/6 + 1/4 and
ignored the diagrai

33 25

Focused on the correctness
of both the diagrar1 and
the written answer

TABLE H.8 (7.9)

Summary of adult learners’ responses (re-grouped) to Q11 on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP
0 No response
Responses that requi ‘e an
interview for clarification 2 14
1 Incorrect application (used -+ or
X) 3 4
2 Correct choice of process
(subtraction)/incorrect
application, e.g., ob-ained 1/3 7 2
3 Correct process (subtraction) and
correct manipulation of fractions
to obtain the correct answer
(1/40) 43 32




T+BLE H.9 (7.11)

Summary of adult learners’ responses (re-grouped) to Q15 on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP

0 No response
Responses that requirz an
interview for clarification 16 17

1 Wrote 2/3 and 4/5 on diagram
(correctly) 4 2

2 Added fractions
incorrectly
correctly (22/ 5 =1
7/15)

Added 1/5 to 1/3 to obtain 8/15 11 13

3 Correct process 4/5 :< 2/3

. incorrect solution
obtained 7/15 (i.e., area
uncovered)
= 8/15 (correct) 24 20

TABLE H.10 (7.12)

Summary of adult learners’ respanses (re-grouped) to Q16 on the Fraction Quiz

Step RESPONSE NUMBER OF STUDENTS
number AD TP
0 | No response
Responses that requite an
interview for clarificition 15 15
1 1'4/(5/3)
3/2 + 5/3 14 22

2 3/2 X 3/5
no further working
unsuccessful :olution 4 0

3 9/10
manipulated 2/2 x 3/5
no working 20 15
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APPENDIX 1
THRESHOLD VALUES FOR OPERATIONS ON FRACTIONS THEME

Q10a, Q10b, Q10c, Q10d, Q10e, Q10f (context-free)
and Q11, Q 2, Q15, Q16 (in-context)

Figures shown in brackets indicate :ipproximate numbers of students who attained this
level.

Question Context-free questions Question In-context questions
number 1 2 3 number 1 2 3

10a -2.63 (all) -1.38 (90) -.7¢ (88)

10b -1.27 (90) -.69 (88) -.42 (86) 12 (+) .17 (88) .36 (80) 2.80 (2)
10¢ -77 (88) -.58 (87) -.49 (86) 11 () -.41 (97) -.06 (91) .17 (88)
10d -.98 (88) -.18 (82) .24 (75) 15 (%) 22 (84) .40 (80) .99 (42)
10e -78 (88) .42 (73) .79 (56)

10f 27 (83) .36 (73) .81 (48) 16 (+) -.03 (91) 1.11 (35) 1.23 (35)

312



APPENDIX J

CONDENSED SUMMARY TABLE OF TABLE 8.1

The new groupings for Question 1 a‘e shown in Table J.1.

TABLE J.1

Summary of adult learners’ responses (re-grouped) to Q1 on the Fraction Quiz

Step
number

RESPONSE

NUMBER OF STUDENTS
AD

TP

0

No response
Responses that require: an
interview for clarifica:ion

Described the look of a

fraction as ‘one number

over another’

Focused on a fraction as an

object
part of a whol:
part of a whol: and
defines a number in
terms of objects
such as cakes, pies,
etc

15

27

Described a fraction s part
of a whole or numbe:
Focused on a fraction as a
number
part of a number
part of a number
and gives an
example to su>port
this definition e.g.,
1/2

12

Listed several aspects to do
with fractions such a:
decimals or percentages.
Usually responses also
stated ‘not a whole
number’.

Fractions are numbers and
related several aspects to do

- with fractions, e.g., | + 2

= 1/2

20
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APPENDIX K
THRESHOLD VALUES FOR OVERVIEW OF FRACTION UNDERSTANDING

ALL QUESTIONS

Question | Threstolds

number 1 2 3

1 -.84 .62 1.20
2a -.53 .57 1.29
2b -.16 .67 .93
3a -.39 -.19 -.10
3b .02 17 1.03
4 -1.22 -.17 .61
5 -.13 .29 .95
6a -1.03 -.36 .59
6b =72 17 1.08
7 -1.28 .01 1.38
8 -.94 -.61 .74
9 -.36 23 .99
10a -1.38 -.97 -.67
10b -.91 -.61 -.46
10c -.63 -.55 -.50
10d -.81 -.33 -.04
10e -.75 .10 .38
10f -.39 .07 .39
11 -.45 -.21 -.02
12 -.03 14 2.54
13 -.23 -.07 .30
14 -.59 -.12 .05
15 .03 17 .69
16 -.19 .80 .92
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