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BACKGROUND AND RATIONALE

PHASE 2: DEVELOPING SENSES

It has long been established that non-shared environmental (NSE) effects explain
most environmental variance in behavioural traits, particularly after the preschool
years. NSE effects do not contribute to similarities between siblings brought up
together. They are uncorrelated with genetic effects and, for this reason, represent
potentially interesting targets for intervention. However, it has proved almost as
difficult to identify the specific experiences that can explain NSE variance as it has
been to identify the specific genes that can explain genetic variance. The current
study was motivated by a need to identify measured experiences that can explain
variance attributable to NSE in human behaviour.

SENSES (Student Experiences of Non-Shared Environment Scales) is a new 49item, 10-factor measure of students’ NSE experiences in late adolescence. Full
information about the measure and its development is available on request from
the authors.

Monozygotic (MZ) twins offer a particularly sharp scalpel for identifying NSE because
any differences between them can only be explained by NSE effects.

Confirmatory Factor Analysis (CFA) found an acceptable model fit to the data. We
also explored SENSES’ external validity via correlations with GCSE performance and
self-reported life satisfaction. Experiences in English classes correlated significantly
with English GCSE achievement (r=.39), and the same was true for Maths and
Science (average r=.39).

RESEARCH AIMS
• To generate hypotheses about measurable NSE influences on GCSE Achievement
• To use these hypotheses to develop a quantitative measure of NSE influence
•T
 o test the extent to which the new measure (SENSES) can explain NSE variance
in GCSE achievement

PHASE 1: HYPOTHESIS-GENERATING
MZ TWIN DIFFERENCES STUDY
METHOD
Participants: Questionnaire data were gathered from n=497 families with identical
twins (61% female; average age = 17.3) from the UK Twins’ Early Development
Study (TEDS). Subsequently in-depth telephone interviews were conducted with
56 families in which pairs were at least two grades apart in at least one General
Certificate of Secondary Education (GCSE) subject.

In brief, an item pool was developed on the basis of Phase 1 qualitative data
regarding MZ differences in experiences and behaviour. A pilot study (117 twin pairs)
was used to reduce the number of items, extract factors and assess reliability. The
resulting measure was tested with a new sample of MZ and DZ twins.

PHASE 3: GENETIC ANALYSES
Method
Participants and Measures: TEDS twins from 2165 families were invited
to participate and we received SENSES data from 926 families (53% MZ; 61.9%
female). Data were gathered, therefore, from 1834 individuals (Mean age=18.4). Of
these, 1672 participants had provided us with GCSE data.
ANALYSIS: Univariate twin modelling analyses were carried out on all study
measures. The twin method compares the relative similarity of MZ and DZ twins
in order to estimate the size of genetic and environmental effects on a phenotype.
Environmental variance is decomposed into that which contributes to twin similarity
(shared environment) and that which does not (non-shared environment). Bivariate
genetic Cholesky analyses of the phenotypic correlations between SENSES factors
and GCSE performance were conducted in order to understand the extent to which
observed correlations were mediated by NSE.
Results

Measures: A questionnaire was designed to identify potential sources of
discordance. The first item asked whether twins performed differently in their GCSEs
overall and, if so, what the differences were and how they might be explained. The
second focused on discordance in core GCSE subjects. All items were open-ended.
Telephone interviews were conducted by two experienced interviewers with individual
interview guides drawn up for each participant.
ANALYSIS: Explanations for discordance offered by twins and their families were
tallied and collapsed into broad themes. Interview transcripts were charted using the
Framework Approach.
Results
Two key themes were identified in the analysis of the interview transcripts (analysis
of questionnaire data available from the authors): School Environment and Individual
traits/behaviour.
It was surprising that many families explained discordance with reference to
individual traits and behaviour (such as ability, personality, effort, motivation, interest
and enjoyment) rather than experience. Further details are available from the
authors.
Of 56 families interviewed 42 perceived School Environment factors as part of the
explanation for the twins’ discordant achievement). Three factors emerged:
ABILITY GROUPING: The general consensus was that students in higher sets
tended to receive a better quality of teaching. One twin in a higher set than her cotwin reported that she had performed better because:

“

We moved beyond within-family variance to assess the contribution made by
SENSES to total variance and covariance in the full sample, using a bivariate
Cholesky decomposition analysis. We asked how much of the variance in
correlations between SENSES factors and achievement/life satisfaction was
explained by genetic, shared and NSE factors.

I was in a class where like everyone
wanted to try and get a good grade.

”

Perceived teacher quality: Families spoke of discordance in achievement
being influenced by inspirational teachers, absent/supply teachers, innovative
teaching methods, and behaviour management. One twin described being taught by
a poor Maths teacher in Year 9 and, at the end of this year, he was predicted an E
grade. He then moved to a new teacher and by the end of Year 11 achieved a B. He
and his mother credited the new teacher with his improvement:

“

[The new maths teacher] had a very stern approach
to things. A firm hand. He was strict but fair. You would
always do your homework; you would always work hard in
the class… [The previous teacher] was notoriously bad…
He didn’t have any control, didn’t have any control over
anybody… And everybody used to talk and he didn’t seem
to mind everybody talking which was bizarre because he
was a teacher and should have been teaching us.

”

However, it remained notable that his co-twin, who had not experienced any teacher
problems, was awarded an A*
Perceived teacher-pupil relationship: Participants talked about the
importance of the teacher-pupil relationship, but sometimes in contradictory ways. In
cases where the relationship was poor, some students reported feeling demotivated
and giving up on the subject and therefore performing less well than their co-twin.
Other students, however, felt that a poor relationship with the teacher pushed them to
work harder to prove their teacher wrong:

“

Well, I know that I didn’t really get on with my
teacher much, and she told me things like I would be lucky
if I got a C… We just didn’t gel. She was kind of a bit like
that with everyone really, apart from the ones she really
liked... I worked quite hard… I wanted to prove her wrong.
That was the only motivation I had.

”

Some Brief Conclusions
• SENSES factors showed substantial NSE influence
• SENSES factors were also partly heritable
•M
 ost phenotypic correlations between SENSES and GCSE were mediated
primarily by shared genetic effects
•H
 owever, 24% of the correlation between self-perceptions in Maths and GCSE
Maths grade was mediated by NSE (similar for English and Science)
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