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Introduction
The study “Even Einstein Struggled” by Xiaodong Lin-Siegler and colleagues investigated whether
high school students respond differently when famous scientists are presented as people who
encountered intellectual and personal difficulties rather than as effortless geniuses. This question
matters because science education often emphasizes completed discoveries while hiding the failed
attempts, uncertainty, revision, collaboration, and persistence that produced them. Achievement-only
narratives can inspire admiration, but they can also create distance if students conclude that
successful scientists possessed exceptional ability from the beginning. Struggle-oriented stories offer
a different message: difficulty can be part of learning rather than proof that a student does not belong
in science. The experiment compared narratives emphasizing intellectual struggle, narratives
emphasizing life struggle, and achievement-focused accounts. The instructional story condition was
the independent variable; later science performance and motivation-related measures were
outcomes. That distinction is essential because the research did not manipulate “motivation” itself. It
manipulated the kind of biography students encountered and then measured whether their academic
performance and beliefs changed afterward (Lin-Siegler et al., 2016).

The Intervention Changed the Meaning of Difficulty
Intellectual-struggle narratives described scientists confronting failed experiments, difficult problems,
uncertainty, or repeated attempts before reaching important results. Life-struggle narratives
emphasized obstacles such as poverty, prejudice, limited opportunity, or displacement. The
achievement-only condition focused more strongly on accomplishments without equivalent attention
to the process behind them. All groups could learn about respected scientists, but the framing
changed what success seemed to mean. A story centered only on brilliance can encourage upward
comparison with an almost superhuman figure, while a story showing revision and persistence offers
information about what a learner might do when progress is slow. The intervention therefore operated
partly through attribution. A low grade or confusing problem can be interpreted as evidence of fixed
inability, or it can be interpreted as a signal that strategy, time, feedback, and additional effort are
required. This is related to growth-mindset research but should not be reduced to a slogan about
trying harder. The biographies supplied concrete narratives showing that expertise develops through
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interaction between ability, effort, opportunity, collaboration, and sustained problem solving (Dweck,
2006).

Independent and Dependent Variables Must Be
Identified Correctly
A clear methodological reading begins by separating what researchers changed from what they
measured. The independent variable was the type of biographical material students received. The
principal dependent outcomes included science course performance and measures of students’
motivational beliefs or perceptions of scientists. Calling “science struggle” a dependent variable
reverses the design because struggle was built into the treatment itself. Similarly, motivation was not
the independent variable simply because the researchers hoped to influence it. This distinction
matters for causal interpretation. Random assignment can support an inference that differences
between conditions contributed to later outcomes, but only for variables actually manipulated and
measured within the design. Operationalization also requires caution. A broad concept such as
motivation cannot be observed directly, so researchers use survey items, behavioral indicators,
interest measures, and academic performance as partial representations. Grades are meaningful
because they reflect real classroom performance, yet they are also influenced by prior knowledge,
attendance, teacher practices, assessment difficulty, and course structure. Using several measures is
therefore stronger than treating one questionnaire item as if it captured the entire psychological
construct.

The Findings Favor Struggle Narratives, Especially
for Lower Performers
Students exposed to intellectual- or life-struggle stories improved their science course performance
relative to students who received achievement-only narratives, with especially meaningful benefits
among students who had been performing less well. That result supports the idea that the
presentation of role models can influence how students interpret their own difficulty. The findings do
not show that every motivational belief changed dramatically or that one short intervention
permanently transformed students’ theories of intelligence. This limitation is important because
psychological mechanisms can operate more specifically than broad survey scales capture. Students
may have identified more strongly with scientists, become less threatened by mistakes, paid more
attention, persisted longer, sought help earlier, or interpreted confusion differently without reporting
a wholesale change in abstract beliefs about ability. The achievement condition also illustrates why
praise of excellence is not automatically motivational. When accomplishment is detached from
process, students may infer that successful people simply possess what they lack. The educational
implication is not to hide extraordinary achievement, but to explain the intellectual work, revision,
support, and historical circumstances through which achievement became possible.
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Biographical Accuracy Is an Educational
Requirement
Struggle stories can become harmful if motivation is purchased through myth. Einstein should not be
reduced to the false story that he failed mathematics, Marie Curie should not be presented as
succeeding through determination alone while gender barriers, hazardous exposure, collaboration,
and institutional context disappear, and Michael Faraday’s limited formal schooling should not be
used to imply that education is unnecessary. A scientifically responsible biography distinguishes
documented difficulty from inspirational folklore. It also avoids romanticizing suffering. Poverty,
discrimination, illness, or exclusion are not valuable because they make eventual success more
impressive, and perseverance does not guarantee that structural barriers will disappear. Accurate
narratives can instead show how people used available resources, mentors, institutions, collaboration,
and repeated inquiry while acknowledging constraints they could not simply overcome through
attitude. This matters particularly in science classrooms because the method of teaching should
reflect the values of science itself: evidence, source evaluation, revision, and willingness to correct
attractive but unsupported claims. A motivational anecdote built on misinformation undermines the
very habits the lesson is supposed to cultivate.

Role Models Should Expand Beyond the Lone-
Genius Story
Famous individuals are useful teaching tools, but modern science is overwhelmingly collaborative.
Laboratories, field teams, technicians, programmers, research participants, statisticians, engineers,
institutions, rivals, and previous generations of investigators all contribute to discoveries. If students
encounter only iconic geniuses, even struggle-oriented biographies can preserve the mistaken idea
that science advances through exceptional individuals working largely alone. A broader approach
would include collaborative teams and a more diverse range of scientific roles. Students should
encounter women, Black scientists, Indigenous knowledge holders, disabled researchers, scientists
from the Global South, skilled technicians, public-health workers, and people whose contributions
were historically undercredited. Representation should not reduce underrepresented scientists to
stories of trauma or discrimination. Curiosity, routine work, humor, mentorship, collaboration, and
ordinary intellectual satisfaction are also important. Bandura’s work on self-efficacy helps explain why
models are most useful when learners can recognize pathways between the model’s actions and their
own possibilities (Bandura, 1997). The strongest classroom narrative therefore makes scientific work
human without implying that every student must become an iconic discoverer to belong in science.
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Classroom Practice Should Make Revision Visible
Teachers can apply the research without turning every lesson into a biography. A short, sourced
account of how a scientific idea changed after failed predictions or new evidence can be integrated
directly into the concept being taught. Students might compare an early model with a later one,
examine why an experiment failed, trace how a researcher revised a hypothesis, or identify the
collaboration behind a discovery. The structure of assessment should reinforce the same message.
Opportunities for feedback, correction, and revision demonstrate that initial error can be part of
learning, while a classroom in which only first-attempt correctness is rewarded contradicts the idea
that struggle can be productive. Teachers can also model epistemic humility by saying that they do
not know an answer and then showing how to investigate it. This differs from praising effort
indiscriminately. Effort is useful when connected with effective strategies, feedback, help-seeking,
and changing approaches when one method fails. Productive struggle has direction. Students should
learn that confusion is not automatically evidence of progress, but it is often the point at which careful
questioning and better strategy become necessary.

Future Research Should Test Mechanisms and
Durability
A useful extension of the study would compare achievement-only biographies, intellectual-struggle
biographies, life-and-structural-struggle biographies, and narratives about collaborative scientific
teams across multiple schools. Random assignment within classes, where feasible, could preserve
experimental control while testing a wider range of contexts. Researchers could measure grades,
persistence on difficult tasks, help-seeking, science interest, belonging, interpretations of mistakes,
and willingness to choose later science courses. Baseline measures would help identify change, while
follow-up into the next academic year would show whether effects persist after the stories are no
longer fresh. Interviews could clarify how students understood the narratives and whether different
groups responded to different elements. Fidelity checks would confirm that teachers presented the
conditions as intended. Subgroup analysis should be handled carefully so gender, race, language
background, socioeconomic status, or prior achievement are not treated as fixed explanations for
motivation. Replication across countries and subjects would also determine whether the effect
depends on cultural ideas about intelligence, scientific prestige, schooling, or biography. The central
methodological question is not merely whether struggle stories work, but why, for whom, and for how
long.

Conclusion
Learning about scientists’ struggles can improve science education when the stories reveal the
process behind achievement rather than turning hardship into inspirational decoration. Lin-Siegler
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and colleagues found that narratives emphasizing intellectual or life struggles produced stronger
course-performance outcomes than achievement-only stories, particularly for students who had
previously performed less well (Lin-Siegler et al., 2016). The study is also a useful lesson in research
design: the biography condition was the independent variable, while performance and motivational
measures were outcomes. Its broader educational value comes from challenging the effortless-genius
myth. Students benefit from seeing that scientific knowledge develops through questions, failed
attempts, revision, collaboration, and persistence, but the biographies must remain historically
accurate and must not imply that effort alone erases structural inequality. Classroom practice
becomes more coherent when assessment also allows feedback and revision. The strongest message
is therefore not that every struggle guarantees success. It is that difficulty does not automatically
disqualify a learner from science, and that disciplined inquiry often begins precisely when an answer
is not immediately available.
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