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PART IV - OVERVIEW AND CONCLUSION

CHAPTER FOURTEEN

C ONC LUSION

14.1 Overview

In section 1.6, the six specific obj actives of the thesis were listed. In this section, the

results for each objective will be bri , ;fly summarised.

1. To demonstrate the need . for alternative means of dealing with violence in

PNG.

After providing country background material in chapter 2, the nature, extent, causes and

costs (broadly defined) of the majc r contemporary forms of violence were examined in

chapter 3. The current policies to teal with violence are themselves essentially violent;

they are also very costly and not wry effective. There is therefore an opportunity to try

alternative means of dealing with th 2se conflicts.

Traditional PNG societies had and nave well established nonviolent means of attempting

to resolve conflict before it break s out into violence; these are based on discussion;

negotiation and consensus (chapt.r 4). These methods can be utilised, along with

relevant Western conflict resolution procedures, to try to resolve contemporary conflicts.

2. To present the theoretics 'l and practical cases for the peace studies at

university level; this will ilclude an evaluation of its impact in general and

specifically in one Australi in university.

Building on the identified need foi alternative ways of resolving conflict, the scope of

peace studies and nonviolence NN as presented (chapter 5 & 6). The potential of

university - level peace studies in cl Langing students was then assessed. The few previous

evaluative studies were discussed in section 8.2. Given the limitations in research
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designs (particularly the length of time over which evaluations typically occurred), the

impact on students were modest I nd emphasised the importance of developing greater

compassion rather than simply teaching facts.

Research was carried out to determine the impact of peace studies on undergraduates

and postgraduates at the University of New England, Australia. A range of methods was

employed and this study served to refine the methods used in the subsequent UPNG

evaluation. Student responses concerning the impact of the courses was very positive

(section 9.3). However, a specific est of impact based on four dimensions (section 9.2)

showed only a small impact in the desired directions. Again, the time over which the

study of pea.ce occurred and was ev aluated was limited.

3. To design a one semester peace studies course for teaching at the University of

Papua New Guinea. The design will take account, among other things, of

contemporary curriculum design, peace studies in developed countries and

Papua New Guinea culturel practice in the resolution of conflicts.

4. To teach this course in an environment where learning is enhanced by a

range of co-operative learning practices.

The curriculum of the course to bt taught at UPNG was presented in detail in chapter

11 and was built on the foundations of earlier chapters, particularly chapters :3-6.

Structural violence (section 5.2) vas emphasised along with its counterpart, positive

peace.

The importance of student learning taking place in a peaceful learning environment was

discussed in. chapter 12, and the p -ocesses and methods used were outlined. Emphasis

was placed on active dialogue between students and between students arid the lecturer.

The course was taught during second semester, 1996 to 23 second and third year

undergraduates, mostly majoring in social work.
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5. To evaluate this peace stuaies course in terms of its impact on the learners.

The earlier experience of evaluating such courses was utilised to evaluate the UPNG

course. A number of methods wen; employed, including before and after questionnaires

(section 10.2), which were also apc lied to a control group of Politics students; interviews

at the end of the course (section 10.3), and learning journals (section 10.4) The

evaluation found that significant c ranges had occurred in respect to student optimism

about being able to make positive change (section 13.4.4).

6. To consider the implications of the research findings for the teaching of peace

studies at tertiary level in , 9apua New Guinea as a means of building a more

peaceful society.

This concluding chapter (section 14.2) reflects on the findings of this research for tertiary

level in PNG. It suggest that there is a strong case for offering Peace Studies as a major

within undergraduate degrees.

14.2 Reflections

The genesis of this research was tr e researcher's desire to search for effective solutions

to violence in PNG. Violence ha become so deeply embedded in the contemporary

culture that many citizens have con [e to view violence as inevitable. It is not uncommon

for the marginalised and disempoN iered to resort to violence in the hope of achieving

some form of justice. The use of N iolence as peacemaking strategy has failed to provide

any lasting solutions and has add( d to the portrayal of PNG as the most dangerous

country in the South Pacific.

The fatalistic perception that violence is inevitable and beyond rectification, is a

pessimistic view and needs to be changed. According to the researcher, this change

involves empowering the majority through re-education. Melanesian approaches to

conflict resolution demonstrate thi; power of nonviolent conflict resolution in dealing

with disputes. Non-village people -ieed to learn and re-learn such approaches as well to

utilise relevant parts of Western CF approaches.
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More importantly, people need to be conscientized concerning structural violence and

injustice. This provides a powerful motive to work for peace and justice. It is vital that

peace studies goes beyond the stu dy of direct violence to uncover the root causes of

violence, particularly structural violence and cultural violence (section 5.2), which is

silent, slow and deadly.

The Peace Studies curriculum see ( chapter 1) was therefore designed 'with the goals of

addressing the root causes of violer ce and to searching for alternative ways of promoting

peace and justice. The curriculum was designed to enable students to become sensitive

to the dynamic and multiple linka ;es and connections between the many problems of

peacelessness in PNG and at the global level. Greater personal and social peace is hard to

achieve without promoting peace a t all these interdependent levels.

While the choice of peace studies content is important, attention was also given to the

pedagogy of peace studies i.e. the methods employed in classroom teaching. The

methodology used was based on ti e ideas proposed by educators such as Freire which

promotes classroom dialogue and participation amongst learners and between learners

and the teacher. The practice was ( esignec. as a departure from the traditional method of

teaching where the teacher domin ates the classroom environment. Thus opportunities

were given to students to contribut e to knowledge by drawing on their own experience.

This is an empowering approach ar d adds to the possibility that students will develop an

internal motivation that recognises he need for change within society.

14. 3 Some issues concerning the evaluation.

In order to assess the practical efficacy of peace studies, this research study aimed to

answer the crucial question: How might the study of peace lead to changes amongst

students? Such changes were belie\ ed to arise in four dimensions (holistic understanding,

conscientization, critical thinking, and actions for peace and justice)

In terms of evaluating the impact o ' such a course, there are three problem areas. First, a

pure research methodology wou d randomly assign students to one or other of

experimental and control groups. Otherwise, their conscious or unconscious attitudes

towards peace are likely to determine their choice whether or not to study it. This is a
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difficult problem to overcome, g iven the freedom of choice typically available to

students. Secondly, how long doe ; it take for the study of peace to influence students'

attitudes? Is it reasonable to expect such changes to occur during the four or five months

of the course or will these emer ge later, and if so how much later? Thirdly, the

personality of the lecturer, their commitment to the content of the course and the

learning methods used, may influence students as much as content. How can such

variables be accounted for in resear ;h design?

For this research, the approach used wLs to employ a separate 'control' group of

students doing other courses who were similar to the 'experimental' group doing peace

studies. The UPNG results were it caressive, given the relatively short time of the study.

The results of the quantitative anal) sis was supported by the qualitative analysis based on

interviews and learning journals.

14.4 Peace Studies at UP1N G

What can UPNG, as the highest lea -ning institution in the country, do to address some of

the root causes of violence? How i s UPNG preparing its students to face the challenges

to personally engage in the invitation to acquiesce in structural and cultural violence?

When academic study is compartn tentalised into specific subject disciplines, it restricts

the holistic development of students. They need to be given the opportunity to

understand how issues are interconnected, and involving both left and right brain. The

left brain function recalls facts and information, in isolation from the more nebulous

concepts of the emotions. The ri ;ht brain involves the emotions, the artistic and the

mystical and makes the connectic n with the whole person. Both are appropriate in

university education.

In order for peace studies to gain academic credibility, it must break through the

resistance by traditionalists to int erdisciplinary innovations as well as administrative

reticence to support such program . The challenge is to encourage cooperative teaching

across disciplinary boundaries and for administrative structures to be flexible enough to

allow such a learning environment.
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Peace studies does not want to be a 'gloss' on top of the already established disciplines

instead it needs to be the foundat on of the infrastructure from which all educational

discursive strategies are interpreted

To date, peace studies has rem Lined somewhat of an anomaly to the prescribed

established areas of learning. A ne N interdisciplinary centre is needed, where academics

from a range of disciplines, unifiec by a passion for peace and justice, can collectively

offer courses leading to a major, a ong with a 'mainline discipline', within the Bachelor

of Arts degree. Education student would also benefit for these courses, particularly if

peace studies and allied subjects w( re taught at lower levels of education. According to

a former Vice Chancellor:

Tomorrow's leaders require much more than technical, professional

or administrative skills. Th 'y also require what used to be called a

"well-rounded education" A engineer or a doctor, for

example, needs to know a reasonable amount about the history,

economics and politics of 3NG, the region, and the world - not to

help him in his engineering or medical practice in PNG, but

because, by the very fc ct of his being an "educated" or

"professional" Papua Mw Guinean, people will look to his

leadership in fields outsid? those in which he is specialist. ...the

question of ethics is of particular importance to a rapidly developing

nation like PNG.

Lynch, 1988: 178-179.

This thesis suggests that the impa :t of individuals who have holistic understanding of

conflict and violence, who are able and willing to criticise the mainstream and who are

conscientized and motivated to woi k for peace will be a powerful one.
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APPENDIX A

ANALYSIS OF RESPONSES TO THE PHASE ONE STUDY

QUESTION BY QUESTION

QUESTION 1

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

How would you explain to s0meone, 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.1

Analysis of adult learner;' 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 showed area or
drew 1/2

8

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 say' 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 anothe • student (MB) added: "when something is broken

up into parts these parts are either mall 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 exa nple such as cutting something in to half then

quarters etc". In these cases, 1/2 (arid subsequent halving) was the preferred fraction.

For example, one student (MY) wrote: "start with a watermelon and explain that if I

cut it in half that will be two fractions and so on", while another student (MD)

demonstrated the following:

The final categories of answers differed 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 noticeably 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 fractic ns were numbers. It became evident that many

students thought that the term 'n amber' referred to whole numbers only. It is

plausible that this widespread misco lception may have influenced the results.

The category of 'one number over 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 acknowle iged, for dubious reasons, that division may be

related to fractions. The student wrote:
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One whole number divided by another whole number with number
being on the top of a bar and the number being replaced by on the
bottom of the bar. Or, I i night say - replace the dot on top of the
division sign with the numbe- if front and replace the dot on the bottom
of the division sign with the lext number.

Students who wrote 'part of a nuriber' 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 fraction 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 to division as an equivalent fraction representation.

When this possibility was mentioned, students usually qualified or restricted the

fractions so that they were strictly 1,:ss 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 ch(,ose between a small selection of cards which

demonstrated different aspects of fractions.

Which of the following cards would help someone to understand what

the fraction 3/4 is? Explain why.
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Table A.2 indicates the acceptance Dr rejection of particular models by the number of

responses.

TABLE A.2

Analysis of adult learner i' responses to Q2 on the Fraction Quiz

MODEL NUMBER OF RESPONSES

No response 24*

Uncodable 4

Accepted only one moc el
that was not an area model 3

Accepted only one are
model, e.g., one of
rectangle, circle or squ ire 19

Accepted all the area
models only 15

Accepted all the area
models plus one or twe
others 16

Accepted all models 22

Total 103

* means that one class (n = 4) did not receive this question

Typical Responses

In general, arid despite the prompt -n the question, students did not provide details for

their decisions to select (or reject) )articular models. Clearly, there is overwhelming

acceptance of the area models. Of :hose 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 rela es. 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 di rided 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 categor:/ 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 part; 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 different 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 area diagrams. However, this did not necessarily

imply that the students accepted fractions as numbers. For example, there were no

consistent trends observed across th.t responses, i.e, all of the 'other' non-area models

were noted in the scripts. Only two 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 was 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 ree by five into a situation that should be familiar

to many adults. It was seeking the ;onnection between 3	 5 and 3/5.

You have three cakes. Could you share them equally between five

people? Explain what you mould 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 diag ram
present 3

Incorrect answer and diagram present 11

Correct answer (3/5) obtained and a
diagram was presented

43

Correct answer (3/5) obtained in the
absence of a diagram

36

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 he: "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, t ut were unable to complete it successfully. For

example, one student wrote: "If thy; cakes are halved and 1/2 is given to each person

one-half would be left over for anyc ne with a sweet tooth".

Many responses in the 'incorrect an I a diagram present' section indicated that students

had attempted to provide a diagran, 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 'connected less' between the correct answer and the diagram.

1 do-, 4 --f-
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A slightly more sophisticated versio i 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 remaining 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', and then repeat the procedure of dividing the half.

One student decided that this could )e achieved by halving again, apparently unaware

of the unequal sized pieces this pr( &iced. Some students could eventually obtain a

correct solution by subdividing the Femaining 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.

(19

. 

v	 midtac

1i irt -.o r&
)0, ccd) . ± 75 z-- i-hei.r prOp -E,AcC'-r‘, -
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Other typical responses included in he second classification included variations which

appeared to rely on the preference o F certain fractions, such as tenths. As one student

wrote:

0V	 u/C, 	 dt	 tie cGAWe5	 rdo 14

poorfs (I co c.	 A
../loo (.9 IN	 now, c--Lhtki e eci uc.)._ I d . ao sena pCe( €5 c-

Cc /Ne.	 ck trN n-f-L	 6	 loQ (9 tole , -Ow j	 5 kto )3	 QCk C t \1-NcLve	 (,	 3 hlj I pc ei e3	 c ck G s .

In general, the 'correct and a diagram 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 pref 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 then to solve the problem.

Responses in the final category were fundamentally different to all previous

classifications. There were no diag] ams 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 exa nple, 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 ti eat fractions as numbers and asked students to

determine how many numbers there were between two consecutive whole numbers.

flow many numbers are there between 2 and 3? And between 0 and
1?

QV 0] pa tr+5	 s:	 it
wov c	 Phci	 ail _ 4

'	 K>

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

Analysis of adult learner 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, 9 or
10 11

A large number, e.g., 100 Jr

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 ides.". This response was included in the `uncodable'

classification since it was impossibl 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 off er". 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 'numb with whole numbers continued throughout the

next classification, but was not con fined to it. For example, one student (TA) stated

that there were "None ... only nun erous fractions", while another student wrote: "I

don't think you could actually sa 3 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 reco arse to an interview, it is impossible to ascertain

whether these students thought fract ons were or were not numbers.
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The next three categories consis.ed of responses which indicated that students

attempted to 'count' the number cf numbers between 2 and 3 (or 0 and 1). For

example, three students stated that lhere was only one number, but did not state what

it was. Some students replied by li sting the numbers (2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8

2.9) or simply stated '9' or '10' or '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) wrott : "How long is a piece of string?"

QUESTION 5

Question 5 asked students to plot three numbers on a typical number line. One of the

numbers was expressed as a whole lumber (4), one as fraction less than one (3/5) and

one as a fraction greater than one (1 1/5).

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

And the number 1 1/5?

0	 1	 2	 :3	 4	 5

Since this question had more than o le 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, so this number has been omitted from the analysis.
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TABLE A.5

Analysis of adult learner;' responses to Q5 in the Fractions Quiz

RESPONSE FOR
FRACTION 3/5

NUMBER OF
RESPO ■ISES

RESPONSE
FOR 1 1/5

NUMBER OF
RESPONSES

No response 13 No response 20

Uncodable 10 Uncodable 6

Placed at 3/5 of
length of line 5

Placed at 1 1/5
of length of line 1

Correctly placed
at 3/5 75

Correctly placed
at 1	 1/5 76

Total la; Total 103

Typical Responses

Although two types of responses were classified as `uncodable', they are worth

noting. In the first case, one stuJent (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 3'S at 3.5 and correctly wrote 3.5 on the number

line. This response indicates a mis mderstanding 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 seccnd part of the question. Since there were

approximately the same proportio 1 of students who could successfully plot both

fractions, responses in this categcry 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, of 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".
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QUESTION 6

Question 6 required students to compare two equivalent fractions, but placed the

fractions into a familiar situation, si ch 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

10/15 is larger 3

2/3 is larger 6

Fractions are equal/equivale it 83

Total 103

Typical Responses

In general, responses in the '10/15 is larger' or '2/3 is larger' classifications did not

elaborate their answers. For exan iple, "I would like 10/15 of the cake because its

larger than 2/3" (TP) or "I wou1,1 rather have 2/3 because it is a bigger number"

(JB). 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 w th real cakes, i.e., they related their answers back

to the original question. For exam ple, one respondent wrote: "I would rather have

10/15 of the cake although they are both equal. I have a dainty mouth." or "2/3 of

the cake even though 10/15 is the ;ame amount. 2/3 would be much easier to hold.

One piece for each hand".
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L_7

The next subgroup of responses c Dnsisted 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 misrEad 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 select equivalent fractions from a variety of models of

fractions.

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

from them?

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 bee i included in the 'No response' category.

TABLE A.7

Analysis of adult learner ' responses to Q7 on the Fraction Quiz

RESPONSE NUMBER OF RESPONSES

No response 29*

Uncodable 8

Diagrams represent fractio is 16

Diagrams represent equiva ent
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 area 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 responses 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 in Jicated 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 I

Imagine you are writing a dictionar', 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 mean by:

a. 5 and 7?
7	 5

b. 2 and 3?
3	 5

QUESTION 3
Place in order from smallest to biggest:

a. 1,
3

1,
2

1
4

b. 2,
3

5,
7

3
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 sh.tred between 5 people. Describe how you would

do this. (You may use diagiams 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 between 3 people. Describe how you would do this.

QUESTION 9

Two people, who have different oci;upations, 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.	 5 x 3
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 punt h 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:
	

1 + 1	 1
(	 4	 10

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 wil happen. [I'm looking for more than just the

answer].

QUESTION 14

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

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

A carpet piece is placed in the corn of a room as shown. The carpet is found to go

along 4/5 on one wall, and 2/3 of tie 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 appro priate answer to the following questions.

1. What is your gender?	 F	 M

2. What is your (approximate) age?

under 21

21-30

31-40

41-50

51-60

over 60

3. Please indicate the highest evel 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 1)

CONDENSED SUMMA Ea 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 wii h the application of the Quest package, it has been

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

chosen to enable statistically signifi :,ant 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 q iestions are presented first, followed by the in-

context questions.

T ABLE D.1 (5.2)

Summary of adult learners' rest onses (re-grouped) to Q5 on the Fraction Quiz

Step
Number

RESPONS E NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that require an
interview for clarific tion 12	 17

1 22/24
. 	 added 8

no working st own 11	 5

2 21/24
by patterns (e g., add
`1/2')
by multiplyinl, by 1.5/1.5 17	 17

3 21/24
by cancelling :0 7/8 first

•	 algebra
•	 no working sl-own 15	 13 
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T ABLE D.2 (5.3)

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

Step
number

RESPOME NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that require an
interview for clan ication 8	 15

1 The fraction stays the same 1	 4

2 3/8 or 2/7
Added 1/5 + 2/2
. unsuccesful
. = 6/5 12	 7

3 3/7
. the fraction decn;ases
. the fraction changes (but
does not describe low)
. the fraction is la .ger
. 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
number

RESPONS 3 NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that requir	 an
interview for clarification 5	 9

1 The fraction changes/ increases
or decreases 11	 3

2 2/3 = 4/9
Multiplied by 2 to ge 4/3 = 1
1/3 3	 5

3 4/6
the fractions are the same
drew diagram, 36	 35
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T ABLE D.4 (5.5)

Summary of adult learners' resfonses (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 3	 5

1 Cut into pieces ard
distribute until no le left
Drew 9 pizzas
. unsuccessful sol ition (1/2
or ',4's)
. successful soluti ,n (1/5's)
Cut each pizza inio:
.	 1/2's
.	 1/4's
then distributed e,,enly 10	 11

2 Stated that they A ould need
to multiply the number oF
pieces by 9 and d vide by 15
Cut each pizza inio:

1/10's
1/15's
1/5's

then distribute evenly 15	 13

3 15/9 or 5/3 or 1 : /3 or 9/15
or 3/5 27	 23
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1 ABLE D.5 (5.6)

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

Step
number

RESPONSES NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that require an
interview for clariiication 4	 5

1 Drew 3 cakes
wrote 3 ± 5
divided into 	 1/2's to
distribute
divided int( ' 1/4's to
distribute
divided int( ' 1/5's to
distribute

Diagram independt;nt
cut into 1/2's to
distribute

Cut the cakes into even
portions and gave .ach
person an even amount 8	 6

2 Diagram independ(mt
cut into 1/10's to
distribute
cut into 1/15's to
distribute
cut into 1/5's to
distribute 15	 19

3 5/3 or 1 2/3 or 6/l 0 or 0.6
or 3/5 28	 22
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TABLE 13.6 (5.7)

Summary of adult learners' resp)nses (re-grouped) to Q6b on the Fraction Quiz

Step
number

RESPONSES NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that req lire an
interview for clarification 9	 ,-/i

1 Drew 2 cakes
divided intc 1/2's to
distribute
divided intc 1/4's to
distribute
divided intc	 1/8's to
distribute
divided intc	 1/3's to
distribute
divided intc	 1/10's
to distributt
divided intc	 1/5's to
distribute and
incorrect sc lution
divided intc	 1/5's to
distribute and
correct solution 15	 10

2 Diagram independent
cut into 1/10's to
distribute
cut into 1/5's to
distribute 18	 15

3 5/2 or 2 1/2 or 4/10 or 0.4
or 2/5 13	 20
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T ABLE 1).7 (5.8)

Summary of adult learners' rest onses (re-grouped) to Q8 on the Fraction Quiz

Step
number

RESPONS E NUMBER OF STUDENTS
AD	 TP

0

_

No response
Responses that require an
interview 4	 5

1 Cut into pieces, divided
by the number of people
Gave each person one
watermelon.	 Lea 3es 2
between 3, 1/2 be th then
1/2 again

3	 4

2 Gave each person one
watermelon.	 Lea 3es 2
between 3, which is then
divided into 1/3's

with diagrams
Cut each watermelon into
3, then divided tli;,
remaining 1/3's 27	 19

3 1 2/3 or 5 ÷ 3 01 5/3 or
1.6 21	 24
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APPENDIX E

THRESHOLD VALUES FOR L NDERSTANDING OF FRACTIONS THEME

Q5, 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

number 1

Context-free question;

2	 3

Question

number

In-context questions

2	 3

5 -.16 (87) .35 (54) 1.13 (29) 4 -1.22 (100) -.12 (85) .74 (44)

13 -.25 (87) -.06 (85) .42 (5 I) 6a -1.03 (98) -.31 (87) .73 (44)

14 -.63 (96) -.09 (85) .14 (7 i) 6b -.72 (96) .23 (67) 1.33 (16)

8 -.95 (98) -.55 (96) .92 (29)
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APPENDIX F

CONDENSED SUMMA RI( TABLES OF TABLES 6.2 TO 6.8

CONTEXT-FREE QUESTIONS (Q2a, Q2b, Q3a, Q3b)

AND IN-CONTI XT QUESTIONS (Q7 and Q9)

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

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

chosen to enable statistically signifi -.:ant 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. The context-free question ; are presented first, followed by the in-context

questions.

ABLE F.1 (6.2)

Summary of adult learners' resp3nses (re-grouped) to Q2a on the Fraction Quiz

Step
number

RESP DNSE NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that req lire an interview
for clarification 7	 15

1 Wrote seven over live or seven fifths
Drew diagrams as illustrations of
fractions 17	 18

2 Compared each fraction to the
number 1 15	 10

3 Converted before comparing

•	
used percentages

•	
used common denominators

5/7 is smaller or 7 '5 is larger (no
working) 16	 9
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T ABLE .F .2 (6. 3)

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

Step
number

RESPONSE NUMBER OF STUDENTS
AD	 'TP

0 No response
Responses that require an
interview for clarif cation 12	 18

1 Wrote two parts ot.t of three
Drew a diagram to represent 2/3
and 3/5 16	 16

2 Compared two fractions to a
whole and noted th at both are less
than a whole
Compared both fra;tions to a half

unsuccessfu conclusion
successful cmclusion 5	 5

3 Converted to a con imon
denominator or to a percentage
2/3 is larger than 3/5 (no working) 22	 13

I ABLE F.3 (6.4)

Summary of adult learners' resp)nses (re-grouped) to Q3a on the Fraction Quiz

Step
number

RESPOI■ SES NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that req lire an
interview for clarification 15	 2

1 Wrote one part out of etc.
Drew diagrams

stated fracti ins were
different
and ranked in correct
order 6	 0

2 Focused on one fn ction only
e.g., 1/2 is the lari;est 5	 0

3 Ranked in correct order
converted to percentages,
decimals or common
denominato-s
no reason given 29	 50 
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TABLE F.4 (6 5)

Summary of adult learners' resp)nses (re-grouped) to Q3b on the Fraction Quiz

Step
number

RESPONSES NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that require an interview
for clarification 26	 7

1 Wrote two out of t wee
Drew diagrams

and stated f -actions 'were
different
and ranked in correct order 5	 1

2 Focused on only one 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 two of the three
fractions an I then compared
the third to one of the other
two
converted t(1
percentages 'decimals or
common de lominators
no reason given 14	 20
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TABLE .F.5 (6.6)

Summary of adult learners' res )onses (re-groped) to Q7 on the Fraction Quiz

Step
number

RESP' JNSE NUMBER OF
STUDENTS

AD	 TP

0 No response
Responses that require an
interview for cla-ification 2	 7

1 Stated:
2 bottles stronger
they are (qual
first recire (or 3 bottles,
no reason given) 17	 11

2 Concluded that t um boi:tles are
stronger:

compared 1:2 and 1:2.5
compared 3/6 = 1/2 to
2/5 whicl is <	 [12 22	 21

3 Concluded that t um bottles are
stronger

compared 3/6 to 2/5 by
using common
denomina tors
compared 3/6 to 2/7
compared 3/9 to 2/7 by
using common
denominators or
percentag es 14	 13
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I ABLE F.6 (6.7)

Summary of adult learners' rest onses (re-grouped) to Q9 on the Fraction Quiz

Step
number

RESPONSE NUMBER OF
STUDENTS

AD	 TP

0 No response
Responses that nquire an
interview for clatificatio a 7	 16

1 Answered 'No' and assumed
1/3 > 1/5 always
Answered 'No' and assumed
the wages were Ile same,
but calculated (using LCD's
= 15's) that first wage
earner needs to ilcrease
contribution by 2/15 12	 8

2 Stated it was possible, but
did not provide reasons
Stated it was possible, if the
wages were different, but did
not provide was( ns
Stated it was possible, if first
wage earner > second wage
earner 19	 10

3 Stated the above. but also
provided an example to
indicate the two .espective
wages, i.e., to irdicate that
the student had an overview
of the problem
Stated it was possible if 1/5
of the first perso i's salary =
1/3 of the seconc person's
salary
Stated it was possible if the
second's salary i; 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 (co atext-free) and Q7 and Q9 (in-context)

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

Question
number 1

Context-free questi ms
2	 t

Question
number

In-context questions
1	 2	 3

2a -.84 (98) .33 (39) 1:0 (19) 7 -1.53 (103) -.23 (73) 1.25 (12)

2b -.50 (94) .45 (39) . 	 7 (28) 9 -.69 (98) -.03 (68) .85 (28)

3a -.70 (98) -.47 (85) -.32 (73)

3b -.33 (73) -.12 (68) J7 (28) 
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APPENDIX H

CONTEXT-FREE QUESTIONS (Q10a, Q1Ob, Q1Oc, Q1Od, Q10e, Q100
AND IN-CONTEXT QUESTIONS (Q11, Q12, Q15, Q16)

Because of a constraint involved wii 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 signifi -;ant 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 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
number

RESPONSE NUMBER OF STUDENTS
AD	 TP

0 No response 1	 2

i 2/6 = 1/3 or 1/2 3	 6

2 Provided unusual an Avers 0	 5

3 3/4
converted to 5/8
then 3/4
used LCD's
no working 51	 39

T ABLE H.2 (7.4)

Summary of adult learners' responses (re-grouped) to Ql0b on the Fraction Quiz

Step

number

RESPONSE NUMBER OF STUDENTS

AD	 TP

0 No response 1	 6

1 5/12 1	 4

2 Provided unusual

answers 4	 2

3 31/35 (correct)

used LCD'5

no working 49	 40
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TABLE H.3 (7.5)

Summary of adult learners' responses (re-grouped) to QlOc on the Fraction Quiz

Step

number

RESPONSE NUMBER OF STUDENTS

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

I ABLE E-1.4 (7.6)

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

Step

number

RESPONS 3 NUMBER OF STUDENTS

AD	 TP

0 No response 4	 6

1 Provided unusual ans avers 5	 6

2 Employed common d :nominators 9	 3

3 Did not cancel fractic ns and

obtained answers, suc h as 3/9,

15/45

1/3

cancelled only one

common factor first (i.e.,

intermediate s ep of 3/9's

etc)

cancelled both common

factors first

•	 no working 37	 37
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T ABLE 1-1.5 (7.7)

Summary of adult learners' respc nses (re-grouped) to Q10e on the Fraction Quiz

Step
number

RESPONSE NUMBER OF STUDENTS
AD	 TP

0 No response 5	 9

1 Provided unusual a iswers 15	 8

2 Employed common
denominators 9	 2

3 2
1/2 x 4/1 — 2
no working 26	 33

T ABLE H.6 (7.8)

Summary of adult learners' responses (re-grouped) to Q1Of on the Fraction Quiz

Step
number

RES PONS E NUMBER OF STUDENTS
AD	 TP

0 No response 8	 12

1 Provided unusual ans hers 8	 7

2 Employed common d nominators 12	 2

3 6/5 or 1 1/5
did not cancel, i.e.,
18/15
cancelled 2/3 K 9/5
no working 27	 31
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T kBLE 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 rewire an
interview for clarif cation 13	 20

1 Focused on 'picturing' 1/6
and/or 1/4 and argued that
the answer of 1/10 was
wrong because it v. as <
1/4 (or 1/6) 6	 0

2 Focused on 1/6 + 1/4, but
did not obtain 5/12 and
became confused b i the
diagram
Focused on the use of
common denominai ors to
solve 1/6 + 1/4 an i
ignored the diagrar 1 33	 25

3 Focused on the cor rectness
of both the diagran i and
the written answer. 3	 7

T ABLE H.8 (7.9)

Summary of adult learners' resp)nses (re-grouped) to Q11 on the Fraction Quiz

Step
number

RESPONSE NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that requite an
interview for clarific;.tion 2	 14

1 Incorrect application (used 4- or
x) 3	 4

2 Correct choice of pt.( cess
(subtraction)/incorrec t
application, e.g., obt tined 1/3 7	 2

3 Correct process (subtraction) and
correct manipulation of fractions
to obtain the correct answer
(1/40) 43	 32
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Ti,BLE H .9 (7.11)

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

Step
number

RESPONSE NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that requir 	 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 cbtain 8/15 11	 13

3 Correct process 4/5 :: 2/3
incorrect solution
obtained 7/15 (i.e.,	 area
uncovered)
= 8/15 (correA) 24	 20 

TA BLE H.10 (7.12)

Summary of adult learners' responses (re-grouped) to Q16 on the Fraction Quiz

Step
number

RESPONS E NUMBER OF STUDENTS
AD	 TP

0 No response
Responses that requir, an
interview for clarific tion 15	 15

1 1'/2/(5/3)
3/2 ± 5/3 14	 22

2 3/2 x 3/5
no further wo icing
unsuccessful solution 4	 0

3 9/10
manipulated 3/2 x 3/•
no working 20	 15
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APPENDIX I

THRESHOLD VALUES FOR OPERATIONS ON FRACTIONS THEME

Q10a, Q10b, Q10c, Q1Od, Q10e, Q1Of (context-free)
and Q11, Q [2, QM, Q16 (in-context)

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

Question
number 1

Context-free questi.ms
2	 3

Question
number 1

In-context questions
2	 3

10a -2.63 (all) -1.38 (90) -.7( (88)

10b -1.27 (90) -.69 (88) -.42 (86) 12 (1-) .17 (88) .36 (80) 2.80 (2)

10c -.77 (88) -.58 (87) -.49 (86) 11	 (-) -.41 (97) -.06 (91) .17 (88)

10d -.98 (88) -.18 (82) .24 (75) 15 (x) .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)
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APPENDIX J

CONDENSED SUMMARY TABLE OF TABLE 8.1

The new groupings for Question 1 zre shown in Table J.1.

TABLE J.1

Summary of adult learners' rest onses (re-grouped) to Q1 on the Fraction Quiz

Step
number

RESPONSE NUMBER OF STUDENTS
AD	 TI'

0 No response
Responses that require; an
interview for clarification 8	 9

1 Described the look of a
fraction as 'one numt er
over another'
Focused on a fraction as an
object

•	 part of a whol;
part of a whol; and
defines a number in
terms of objec:s
such as cakes, pies,
etc 15	 27

2 Described a fraction i .s part
of a whole or number
Focused on a fraction as a
number

part of a numt er
part of a numt er
and gives an
example to sul port
this definition, e.g.,
1/2 12	 8

3 Listed several aspects to do
with fractions such as
decimals or percentag as.
Usually responses also
stated 'not a whole
number'.
Fractions are number; and
related several aspect:, to do
with fractions, e.g., l	 -:- 2
= 1/2 20	 8 
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APPENDIX K

THRESHOLD VALUES FOR OVERVIEW OF FRACTION UNDERSTANDING

ALL QUESTIONS

Question Thres colds
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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