SECONDARY STUDENTS” ATTITUDES TOWARDS SCIENCE
ATORY STUDY

\
f interreg msmpmwmm
Sdioeuiahet- n

Robbert Smit, robbert.smit@phsg.ch

B
Nicolas Robin, nicolas.robin@phsg.ch 5 — : . @ I1IPH
Christina De Toffol, christina.detoffol@phsg.ch e = M : ._ Vo;arlberg

B

| Technological sef-sfficacy

Abstract Eathar tachnical profession Meth o d

| Technolagical e’ f"’Jli

B ‘schnological self-concapt f— o i

As part of a bi-national cooperation — ::TB”B:M.::MM““‘H = Py = X The project began 2016 and lasts for
project between industry and Swiss- or st > \ . k . th.ree years. Its design is longitudinal
Austrian secondary schools we explore . / | ameciemen ‘ with a pre- and post-measurement.
the students’ attitudes towards STEM. / y ehnciont; Our research is embedded within a
There is a shortage in STEM related pro- A £ [ interestin cwoating and developing technaiogy P Swiss-/-\ustrian pl"oject that aims a}t
fessionals and .interest of stu<.;ients.for ey d Interastin uaing and applyingtachralogy / developing p03|tlye students’ atti-
STEM careers is low. Our project aims —— [aieoiiess® “=— | esEm RS e i tudes towards science based tech-
o esr s’ lros 1 STEM | LTI [ o oy STEM e
professions by out-of-school visits in Poroonalvalus of schnology 5 .

industries. We present first descriptive ; | Cresatansphe oaicH sl e Rivlony | industry partner design one or more
data from the ongoing research study. Ll L s L day out-of-school visits were stu-
This includes attitudes towards science Fig 2: Research model based on Expectancy-Value Model of Eccles dents work on a‘uthentic tasks related
baﬁed :]echntology (rjelateq Itp valug, ?ofst, & Wigfield (2002) ;c:l thet compa?y S prod:;c.ts. St':dents
self-schemata, and socializer’s beliefs. ill out a questionnaire twice whereas
Results indicate that beliefs are rather the teachers and a company repre-
low :n Igenerr?l anqlasBexpecteq signifi-l Research question for this presentation tsr(]antative arﬁ igter.vievyed. IThereforg,
cantly lower for girls. Best motivationa What is the state of the secondary school students’ attitudes related to e research design Is also mixed-
predictors for career interest in science science based technology? method. The questionnaire items re-

related technology are enjoyment, per-
sonal interest and a high self-concept
in science based technology. We hope
that our second wave will show higher
beliefs as a result of our project.

late to the expectancy-value model of
achievement by Eccles and Wigdfield
(2002; Fig. 2). The ltems were adap-
ted from e.g., Flake, Barron, Hulle-
man, McCoach, and Welsh (2015);
Guedel (2014); OECD (2006).

Sample

Our sample for the presentation consists of 116 students from 4 se-
condary school classes in the Eastern part of Switzerland (M = 13 y).
All of the classes participate in the project ,STEM becomes a habit in
schools” (2016-2018). More participants as well as additional data from
Austrian schools (project partner) are expected in the near future.

M SD 1 2 3 4 5 6 7 8 9 10

1 Technological self-efficacy 397 1.05 1

2 Technological self-concept 3.81 1.01 .51* 1

3 School related technical self-concept 3.69 .86 .47 75" 1

4 Interest in creating and developing technology 3.56 1.23 .38** .44* .47 1

5 Interest in using and applying technology 3.35 1.26 .66** .55** .51** .67* 1

6 Interest in environmental technology 3.59 1.11 42 33" 39" .68 55" 1

7 Enjoyment of science related technology 3.43 117 .69 .58 .b52** 58 .88 .51 1

8 General value of technology 374 84 20 .18 .36* .38 .37 .34 38" 1

9 Personal value of technology 372 95 .32 50™ 58" 51" 56™ .39™ 53" 44 1

10 Costs for applying science related technology 3.06 .92 -.46™ -72** -55™ -44* -64* -27** -63" -14 -45" 1
Fig 1: Girls assembling a 3D-printer Fig. 3: Attitudes towards technology. Pearson product-moment correlations *“p<.001, *p<.01. All scales 1-6, a>.80.
Background Results Discussion
Student attitudes toward science are part - Secondary school students’ attitudes related to self-concept or value We expected and obtained low atti-
of the PISA 2006 definition of scientific li- of technology are rather low (Fig. 3). Female students have generally tudes towards science based techno-
teracy (Bybee, McCrae, & Laurie, 2009). lower attitudes. logy with a gender effect (Kudenko &
They underlie an individual’s interest in, + While around 50% of the fathers have a technology related occupa- Gras-Velazquez, 2016). We also de-
attention to, and response to science and tion only 9% of the mothers do. tected that science based technology
technology. Career intentions for STEM - There is no difference for students’ career choice between groups is not yet a topic in science lessons
correlate with general interest in STEM with father or mother having a technological profession or not. at secondary school in Switzerland.
subjects (Kudenko & Gras-Velazquez, - Students never or seldom talk about technology or are in workshops This is however not untypical for
2016). Students attitudes towards science at home. Both variables are positively correlated with self-concept other regions as well (Jones, Bunt-
correlate with student outcomes in science and career choice. ting, & de Vries, 2013). Hence, up
and in consequence predict STEM study + Based on the first four teacher interviews it shows that teachers sel- to now, students who have no con-
selection (Guo, Parker, Marsh, & Morin, dom integrate technology related tasks in science lessons. tact with technology at home, did not
2015). These findings suggest that inter- -+ All scales from the expectancy-value model related to self-concept have the chance to develop positive
ventions targeting the promotion of aca- and value correlate (Fig. 3). Both also correlate with career choices. attitudes during adolescence. There-
demic performance and STEM pathways, + Three scales are particularly strong predictors for career choice (Fig. fore, the visits in the industry as part
should seek to enhance both self-concept 4). They explain 57% of the variance in career choice. of our project ,STEM becomes a ha-
and intrinsic value. To do this, utility value bit in schools“ represents a unique
interventions, such as identifying personal Career mterests in science based technology opportunity for students to disco-
utility value connections between students’ M a0 B ver undiscovered talent or interest
lives and what they are learning in class, . . for STEM professions. The second
have been found to be effective to trigger E"me":jlmm_sc'e"ce based technology 343 117 34 wave of our measurements will show
students’ interest and promote academic Interest in science based technology 3.73 94 37 whether students have positively
performance in STEM topics (Hulleman & Seli-concept in science based technology 3.82 101 18 changed their attitudes. This might
Harackiewicz, 2009). Also, out-of-school N 112 depend on the individual project each
experiences seem to enhance the stu- & 57 local school-industry cooperation has
dents’ interest for the STEM field (Henrik- . designed.
sen, Jensen, & Sjaastad, 2015). Fig. 4: Standardized coefficients for regression model of secondary

students’ career interests for science based technology, M = 3.13, SD =
1.14; all predictors p < .05. All scales 1-6, a >.80.



