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Objectives

Three main objectives are set on the affective dimension of pre-service
Primary Education teachers regarding Mathematical Problem Solving (MPS):

1. Characterize their epistemological and educational beliefs, attitudes,
emotions, self-efficacy, and satisfaction with the training previously
received in the Degree.

2. Analyze differences, depending on gender, in perception about MPS.

3. Analyze differences, depending on previous training, in perception
about MPS.
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Method

SAMPLE

= 62 participants (average age: 23.1) who take “Mathematics and its Didactics
I1I” (3 year of the Degree in Primary Education, Spain)

= 27 women (43.5%) and 35 men (56.5%)

7O\

40 (64.5%) 22 (35.5%)
from Baccalaureate from other paths
/ \ (e.g., Vocational Education)
11 29
Baccalaureate Baccalaureate on

on Science Humanities or Social Science




Method

INSTRUMENT

Validated questionnaire (Caballero & Guerrero, 2015) of 21 items with a Likert scale
from 1 (strongly disagree) to 4 (strongly agree).

The items can be classified in four dimensions regarding Mathematical Problem Solving
(MPS):

= Epistemology (nature of MPS) — 5 items
» Self-efficacy in MPS — 6 items

= Attitudes and emotions towards MPS — 9 items

= Evaluation of previous university training regarding MPS — | item




Method

DATA ANALYSIS

= Descriptive statistical analysis: frequencies, means and standard deviations.

= Mann-Whitney’s U-test. HO: «Perception towards MPS is not conditioned by
gender» (p<.05)

n=27 women and n=35 men

= Mann-Whitney’s U-test. HO: «Perception towards MPS is not conditioned by
prior _training» (p<.05)

n=11 Baccalaureate on Science and n=29 Baccalaureate on Humanities or Social Science
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Results (I)

1.

A. BELIEFS ABOUT THE NATURAL OF MATHEMATICAL PROBLEMS
AND THEIR TEACHING

Almost all math problems can be
solved in a few minutes if you know
the formula, rule or procedure that
the teacher has explained or that
appears in the textbook.

When solving a math problem, the
final result is more important than

the procedure previously followed.

Knowing how to solve the problems
posed by the teacher in class, it is
easy to solve others of the same type

where some changes have been
applied regarding data.

The skills or strategies used in math
classes regarding problem-solving
have nothing to do with those used to
solve problems in everyday life.

| try different ways and methods to
solve a problem.

(1.95 + 0.77)

(3.32 + 0.59)

(2.98 + 0.63)

B | (Strongly disagree) 12 (Disagree) 13 (Agree)

24 (Strongly agree)



Results ()

6.

10.

11.

B. BELIEFS ABOUT ONESELF AS A SOLVER OF MATH PROBLEMS

When more study time is spent on
maths, better results are obtained in
problem solving.

When | solve a problem | usually
doubt whether the result is correct.

| have confidence in myself when |
face math problems.

| am calmed and relaxed when | solve
math problems.

When | work hard to solve problems |
usually find the right result.

Luck influences successful resolution

of math problems.
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B | (Strongly disagree) 12 (Disagree) 13 (Agree) =4 (Strongly agree)

:E:E:fé (2.92 + 0.60)

(3.24 + 0.69)

(3.00 + 0.74)

(1.85 + 0.53)



Results (lil)

12. When | face a difficult problem, |
usually give up easily.

13. When | face a problem | experience a
lot of curiosity about knowing the
solution.

14. 1 feel anguish and afraid when the
teacher asks me “by surprise” to
solve a problem.

15. When | solve problems in a group |
have more confidence in myself.

16. When | get stuck or blocked in solving
a problem, | start to feel _insecure,
desperate, nervous...

C. ATTITUDES AND EMOTIONAL REACTIONS TOWARDS
MATHEMATICAL PROBLEM SOLVING

0% 20% 40%

60%

80%

100%

é (2.26 + 0.72)

(2.85 + 0.71)

] (2.69 +0.64)

1 (3.13+0.58)

1 (3.08 +0.68)

@ | (Strongly disagree) 112 (Disagree)

03 (Agree)

=4 (Strongly agree)




ReS U ltS ( |V) C. ATTITUDES AND EMOTIONAL REACTIONS TOWARDS
MATHEMATICAL PROBLEM SOLVING

17. If 1 can’t find a solution to a problem,

| feel like I’ve failed and wasted my

0% 20% 40% 60% 80%

=2 (2.63 +0.70)

time. E
. . 17
18. It gives me great satisfaction to
successfully solve a mathematical

problem. 18 L = (3.55 + 0.53)
19. When my attempts to solve a problem
fail, | try again.
19 L == (3.05+0.58)
20. Solving a problem requires effort, —
perseverance and patience.
____________________________________________ 20 | - =1 (3.37 +0.48)

21. In the Degree in Primary Education, |
have discovered other ways to 21 (2.53 + 0.67)
address math problems.

= | (Strongly disagree) 12 (Disagree) [13 (Agree) =4 (Strongly agree)

D. EVALUATION OF PREVIOUS TRAINING RECEIVED IN THE DEGREE IN
PRIMARY EDUCATION REGARDING MATHEMATICAL PROBLEM SOLVING




Results (V)

HO: Perception towards MPS is not conditioned by gender.

M: Men (n=35) W: Women (n=27)

I Mm% | Di% | Mean
: M: 60.0% M: 40.0% M: 2.57 + 0.73

8. | have confidence in myself when | * U= 308.5, p<.05

face math problems. W: 33.3% W: 66.7% W:2.04 +0.79

14. | feel anguish and afraid when [EEEVEEPE®: M: 45.7% M: 2.51 + 0.65 \
the teacher asks me "by surprise” to W: 81.59% W: 18.5% " 2.9310.54 U=321.5, p<.05
solve a problem.

More positive (less negative) emotional reactions in men

| Ag% | Di% | Mean

6. When more study time is spent on [EEEWAY LY W: 7.4% W: 3.44 + 0.63 \
maths, better results are obtained in B U=342.0, p<.05

: M: 80.0% M: 20.0% M: 3.09 + 0.69
problem solving.
20. Solving a problem requires effort, [ERIERIV A W: 0.0% W:3.52 + 0.50 U=349.0, p <.05
berseverance, and patience. M: 100.0% M: 0.0% M: 3.26 + 0.44

More positive attitudes in women




Results (VI)

HO: Perception towards MPS is not conditioned by prior training.

S: Baccalaureate on Science (n=11) O: Baccalaureate on Humanities or Social Sciences (n7=29)

- Ag% | Di% | _Mean_ _

8. | have confidence in myself when | [IESEHCERCY 5: 36.4% S:2.64 +0.48

face math problems. 0: 34.5% 0: 65.5% 0:2.14+0.90 Differences are not significant
9. 1 am calmed and relaxed when | [EEREELERY 5t 36.4% S:2.64 +0.48  at 95% confidence interval
solve math problems. 0: 41.4% 0: 58.6% 0:2.28 +0.78

More positive emotional reactions in those with a scientific background.

O Ag% | _Di% | Mean

16. When | get stuck or blocked in

: 0: 86.2% 0: 13.8% 0: 3.21 + 0.66
solving a problem, | start to feel \
insecure, desperate, nervous... 5: 72.7% 5:27.3% 5:2.91+0.67 Differences are not significant
17. If | can't find a solution to a at 95% confidence interval
: . 0: 65.5% 0: 34.5% 0:2.76 + 0.62
problem, | feel like I've failed and
S: 36.4% S: 63.6% S:2.27 + 0.62

wasted my time.

More negative emotional reactions in those without a scientific background.
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Conclusions

v" This study has let us obtain a|characterization|of the perceptions of pre-service
elementary teachers about MPS.

= Algorithmic and repetitive vision of MPS (although different strategies may have
room).

=> Medium-low self-efficacy towards MPS (which can improve with time and effort).

=> Ambivalent emotions towards MPS (e.g., satisfaction and curiosity, but also fear,
nervousness or frustration).

=> Mixed opinions about prior training on MPS in the Degree in Primary Education.

v' Attitudes towards perseverance and study time are more positive in women.

v" Men feel more confident and less afraid of MPS (more positive emotional reactions).

(Frenzel, Pekrun, & Goetz, 2007)



Conclusions

These results should support the proposals implemented around MPS in the
initial training of teachers, seeking to promote a more dynamic and flexible
view of mathematical problems, as well as feeling of positive emotions and

attitudes towards its learning.
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Future perspective

Design of a problem-based approach to deal with mathematical content + teaching & learning

strategies + professional competencies.

Is the composition of two symmetries Can you propose other polygons that have the
commutative? same area / perimeter as the following ones?

Use of GeoGebra Use of Geoboard




Future perspective

Design of a problem-based approach to deal with mathematical content + teaching & learning
strategies + professional competencies.

A match ends in 1 minute. If you are winning The Monty Hall Problem
by 2 points, which players should play? And if

losing by 87 Probability & Use of Simulators
you are losing by 8:

Statistics & Context-Based Learning
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