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A
BSTRACT

Research
suggeststhatproviding

studentsw
ith

a
rubric

increases
scientific

w
riting

skills;
how

ever,
w

e
have

found
thatthe

quality
ofscientific

w
riting

in
a

course-
based

undergraduate
research

experience
(CURE)

is
poor

even
w

ith
a

detailed
rubric.

W
e

tested
w

hether
requiring

students
to

use
a

rubric
to

evaluate
high-,

interm
ediate-,

and
low

-quality
exam

ples
of

de-
identified

studentw
riting

im
proved

studentsǯability
to

self-evaluate
scientific

w
riting

using
a

rubric.
W

e
found

that
providing

students
w

ith
exem

plar
papers

along
w

ith
a

w
riting

rubric
im

proved
the

studentsǯability
to

self-evaluate,
and

ultim
ately

im
proved

the
quality

of
scientific

w
riting

in
undergraduate

students
enrolled

in
a

CURE.

C
ON

CLUSION

This
study

suggests
that

a
rubric

alone
is

not
a

sufficient
tool

for
increasing

undergraduate
biology

studentsǯ
scientific

w
riting

skills.
H

ow
ever,w

e
found

that
providing

students
w

ith
exem

plar
papers

along
w

ith
a

w
riting

rubric
im

proved
the

studentsǯability
to

self-evaluate,and
ultim

ately
im

proved
the

quality
of

studentsǯscientificw
riting

skills.

Effective
w

ritten
com

m
unication

is
a

basic
skill

required
for

allundergraduate
students,and

learning
to

w
rite

a
scientific

paper
is

a
standard

part
of

the
biology

curriculum
at

M
arian

University.
As

a
departm

ent,
the

biology
faculty

has
developed

a
ǲW

riting
Across

the
Curriculum

ǳ
m

odel
to

guide
students

in
learning

to
analyze

and
w

rite
about

scientific
research.

W
e

have
produced

a
rubric

to
scaffold

the
learning

process
throughout

the
curriculum

.
H

ow
ever,w

e
have

found
thateven

w
ith

a
rubricand

a
detailed

listofrequirem
ents,studentsstill

produce
poorly

w
ritten

scientific
papers.

Thus,
w

e
have

incorporated
an

activity
in

the
BIO203L

M
olecular

Genetics
lab

requiring
students

to
use

the
rubric

to
evaluate

high-,interm
ediate-,and

low
-quality

exam
ples

ofde-identified
student

w
riting.

W
e

report
that

this
activity

im
proves

studentsǯ
ability

to
self-

evaluate
scientificw

riting
w

ith
a

rubric.

IN
STRUCTOR EVALUATION

S OF 
STUD

EN
TS· SCIEN

TIFIC :
RITIN

G
 

SELF-EVALUATION
S ARE M

ORE ACCURATE 
FOLLOW

IN
G

 TH
E EXEM

PLAR ACTIVITY

IN
TROD

UCTION

M
ETH

OD
S

This
study

w
as

conducted
w

ith
the

inform
ed

consentofthe
49

students
enrolled

am
ong

3
sections

ofBIO203L
during

the
Spring

2019
sem

ester.
BIO203L

is
the

lab
portion

of
a

core
biology

course
and

is
conducted

in
a

CURE
form

at
in

w
hich

studentsw
ork

in
sm

allgroupsto
perform

actual
research

and
w

rite
a

scientific
paper,focusing

specifically
on

the
introduction

section.
Of

the
students

enrolled,
80%

w
ere

freshm
en

and
20%

w
ere

juniors.

•W
rite a first 

draft of an 
Introduction

•U
se the rubric 

&
 checklist as 

a guide

A
ssignm

ent 1: 
First draft of 
Introduction 

•Evaluate de-
identified 
student 
introductions

•U
se the rubric 

&
 checklist as 

a guide

A
ctivity: 

Practice using a 
rubric for 
evaluation

•W
rite a second 

draft of an 
Introduction

•U
se the rubric 

&
 checklist as 

a guide

A
ssignm

ent 2: 
Second draft of 

Introduction

Fig. 1 Ȃ
The rubric used in BIO203L is a 

version of the Research Across the 
Curriculum

 rubric m
odified so that the top 

score is in the ǲDevelopingǳ categor� and 
the required elem

ents are listed 
specifically.
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Fig. 2 Ȃ
Despite the detailed 

rubric, students did not score 
w

ell on their first draft of an 
introduction to a scientific 
paper.Fig. 3Ȃ

Using the rubric, 
students scored m

oderateȂ
and low

-quality exam
ple 

introductions to scientific 
papers higher than did 
instructors, suggesting that 
the students w

ere not 
using the rubric 
appropriately.
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Fig. 4 –
Follow

ing the exem
plar 

activity, students w
ere asked to re-

evaluate their introductions.  
Studentsǯ self-evaluations closely 
m

atched the instructorǯs evaluations 
follow

ing the activity, suggesting that 
students better understood how

 to 
use the rubric appropriately for self-
evaluation.

Fig. 5 –
After the exem

plar activity, 
students w

ere asked to revise and 
subm

it a second draft of their 
introductions.  The instructor 
evaluations displayed m

arked 
im

provem
ent of the studentsǯ abilit� 

to w
rite an introduction to a 

scientific paper.

Representative Student Reflections 
of the Exem

plar Activity

•
ǲThis allo�

s m
e to see �

hat our group 
needs to do to get our introduction to an A 
graded paperǳ

•
ǲI think this reall� sho�

ed m
e ho�

 specific 
this section needs to be and w

hat all needs 
to be includedǳ

•
ǲN

o�
 I understand �

hat specifics �ou are 
looking for in this sectionǳ

Fig. 6 –
The handout that 

accom
panied the exem

plar activity 
asked students to reflect on the 
utility of the activity. 
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