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Welcome to EvoGrader

J EvoGrader is a free, online assessment tool for analyzing (grading)
students' written explanations of evolutionary change generated in
response to ACORNS instrument questions. EvoGrader was built by
science education researchers, assessment experts, and computer
programmers.

J EvoGrader uses sophisticated machine-learning methods to analyze
student responses. A corpus of more than 10,000 human-graded written
responses to many different types of questions was used to build the
models that score student responses.

 It's easy to use EvoGrader. All you need to do is upload an Excel file (.csv
format) with students' written responses, and EvoGrader analyzes the
responses for a variety of concepts--both scientific and naive--and
provides data about students’ mental models.

J This User Guide shows you how to set up your Excel file for analysis. If
you have any questions, please let us know (evograder@yahoo.com).




How can | find EvoGrader?
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Additional information and FAQ nine standards-based concepts
What is EvoGrader? EvoGrader is a Concepts Detected in Written
free, online assessment tool ... Explanations by EvoGrader ...

Mare results from evograder.org »

EVOGRADER upload - YouTube
— www.youtube com/watch?v=b8-IVOATIyA ~
i Feb 12. 2013 - Uploaded by Kayhan Moharreri
--/EvoGrader How to farmat a file before uploading to EveGrader




How do | prepare my data file?

X9~ = - N
— R — In order for EvoGrader to score the responses, they need
E b cu — ‘i aa ==D to be in an excel file like one shown here. The format is
paste *ji::alpamm BIu- - A ESE_ really important, so, be sure to follow the directions or
Clipboard . Font N3 EvoGrader cannot analyze your data file.

A2 - fe | 1517574303_20_M @J J
| A I c D

1 |SID temn_ 1 Item 2 ltem 3 ltem 4

2 |151?5?4303 20 M |Through el have no iThrough el have no i A B C

3 7796340053 The trees The labiat The poiso longer tars

a4 4599479597 You woulc In biclogy In this cas Again, | thi 1 SID ItE m_]- ItE r'I-I_E

5 6101414508 Seeds tha | have no i The ones ' The long t: I .
b 828355334 Through tl1 am not s Through tl Through th 2 151?5 ?43 DEEM_.THFCI Ugh = I ha"u"E no |
7 8083196189 They wou They wou The ances Prosimian - S ) - vt

ﬂhe first cell of the first column must contain the The first cell of the second column must contain the\

heading SID; you can add students’ identification heading ‘Item’ underscore ‘1’. Be sure the use of

in the first column. Although you can only use one underscore and no spaces are allowed. If you have
column for identification information, it is easy to additional items, you should place them in

create codes that contain ID number, age, gender, sequential columns, following the same item number
and many other variables. For example, you can pattern. For example, in the data set shown here, we
add “20” and “M” separated by an underscore to have four items, the item order should always begin
indicate the age and gender of a particular with 1 and extend up to 8. 8 is maximum number of
student. / Qem that the system can process in a single analysis./

Save the file in the csv. format. No space allowed in ® Evo responses.csv EVO responses.csv

the name of the ‘csv. file’




Overview of EvoGrader
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About

EvoGrader is a free, online
assessment tool for analyzing
(grading) students’ written
explanations  of  evolutionary
change based on the ACORNS
instrument.  Science  education
researchers, assessment experts,
and computer programmers built
EvoGrader.
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user-guide and the journal article.
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Step Tracker

Srep 1: UpLoan Ster 2: ANnaLvzE Step 3: INTERPRET

Workspace

Choose File | No file chasen
Upload|

Allow Evograder to retain file for further research

Instructions

Click Here to Download a Sample CSV Input File

Ensure first column of the file is named SID. (case-sensitive)
Maximum of 8 items per file. No limit on the number of students
Please refer the User Guide before proceeding

Copyrights Disclaimer

Tool developed and maintained atthe  Any opinions, findings, conclusions or

<
+ under \enm Iaboratory @ 2014 recommendations expressed in this

Ganesa Thandavam Ponnuraj
Kayhan Moharreri

REESE-0908289 and TUES-1322872
(Ross Nehm, P}

aws WEIERA Rescarch Grant

publication are these of the authors and
do not necessarily reflect the views of
the National Science Foundation nor that
of Amazon.

Step Tracker

Shows where you are in data
processing.

Workspace

Where you upload, analyze, and
interpret your data.

Instructions

Helpful hints and instructions.




How do | upload & analyze my file?

Workspace Workspace
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oc 4
\\;(CF | Choose File | Mo file chosen | Choose File | eg_testcsy my
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Here, select the ‘Choose File’ button and

locate your “.csv’ file, which has been — Workspace

formatted according to the instructions. o . o
\\:@:)—JXD [Click Here to Visualize the results|

Now, you are ready to analyze. File has been analyzed successfully

\_ J

\

Workspace
r~ Workspace <A
o Ok
r N—
\\-/@j [Click here to Analyze the filg| [I— i@"
gait as we analyze the uploaded file
File Uploaded

Processing time is about 50 seconds per
item.




What information does EvoGrader provide?

Interpretation Tools

/,“ * P
A ;
'Iﬁh;" I! I " . @
| | | b } !
|lll! . 0l __ik ll — ““o $

Expranatory MoDELS INDiviDuAL CONCEPTS Concept Co-OCCURRENCE

Downloadable Files

OF, POF
L 2 = 4 oo
e | Y A
FYs

INTERPRETATION REPORT INTERPRETATION GUIDE Scorep FiLE




Explanatory Models Chart

Explanatory Models chart for ltem 1

If you hover your mouse over
the pie chart, you will see the
percentages of responses with
each model type. Percentage =
Total number of responses with
that model/Total number of
responses.

Pure Scientfic
Explanatory Models 1: 51.04

By clicking on the pie, you will - Pure Scientific
see more details about each

type of model. Pure Naive

You can see different items by
clicking ‘lItem’ button.

Mixed Model
| Item 1 || Item 2 || ltem 3 |
Explanatory Models
Model Type Model Description Item 1 Item 2 Item 3
Pure scientific Explanation composed exclusively of scientific ideas 51.04% 44 54% 53.94%
Mixed model Explanation composed of a mixture of non-normative naive and scientific ideas 13.0% 10.37% 2891%
Pure naive Explanation composed exclusively of non-normative naive ideas 11.89% 13.42% 7.05%

Mone Explanation composed of no concept 24.07% 3N67% 10.1%




Explanatory Models Chart: detailed view

5 Pure Scientific concepts

& Pure Scientfic concepts

You can see more details
about each model type (Pure
Scientific, Mixed Model, Pure
Naive), by clicking on the
model type (e.g., click on
“mixed model”).

Remaining +

1 scientific concept + 2 naive idea

2 scientific concept + 2 naive idea ."
- Pure Scientific

|
\

Pure Naive

3 Pure Naive Igeas

Mixed Model

|
| 2 Pure Naive Ideas
1 Pure Naive I

4 Pure Scientfic conc EV_\
3 Pure Scientific concepts
2 Pure Scientfic concepts

¢ 3scientific concept + 1 naive idea

=Backto B

Pure Scientific Model details:
The number of responses
containing different numbers of
normative scientific ideas.

1 Pure Sclentic contepl

<Backtc

2 scientific concept + 1 naive idea

Mixed Model details:

Given many different possible
combinations of key concepts
and naive ideas, the 5 most
common mixed models are
shown along with others
(“remaining”).

Pure Naive Model details:
The number of responses
containing different numbers of
naive ideas.
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Individual Concepts Bar Graph

Bar graphs show the frequencies of scientific key concepts (shown in green on the left), and naive ideas
(shown in red on the right). If you move your mouse over each of the colored bars, exact percentages will be
displayed for each concept for each item. If you click on the items in the legend, the border of each bar will
change so that you can easily compare bars across concepts.

Concepts Chart

Percentage
£l M tem 1
ltem 2
W iiem 3
B Average
Variation

30 ltem 1: 24.62

1] . =
Use

Variation Heritability Competition Limited Differential ~ NonAdaptive Adapt Need
Resources Survival

Key Concepts

Individual Concepts

Variable Name Concept Type Concept Description Item 1 Item 2 Item 3
Variation Narmative scientific ldea The presence and causes of variation (mutationirecombinationisex) 2462% 26.14% 30.98%
Heritability Normative scientific Idea The heritability of variation (The degree to which a trait is transmitted from parents to offspring) 6.36% 8.58% 12.31%
Competition MNormative scientific ldea A situation in which two or more individuals struggle to get resources that are not available for everyone 420% 0.97% 0.97%
Limited Resources Normative scientific Idea Limited resources related to their survival such as food and predator and reproduction such as pollinator 7.75% TAT% 55.05%
Differential Survival Normative scientific ldea The differential reproduction and/or survival of individuals 52.01% 37.76% 44 4%
NonAdaptive Normative scientific Idea Genetic drift and related non-adaptive factors contributed to evolutionary change 0.97% 0.41% 0.41%
Adapt Non-normative naive idea Adjustment or acclimation to circumstances (which may be inherited) 9.82% 12.86% 16.87%
Need Non-normative naive idea Goal-directed change. needs as a direct cause of evolutionary change 20.06% 14.8% 28.77%
Use Non-normative naive idea The use (or lack of use) of traits directly causes their evolutionary increase or decrease 111% 207% 1.8%
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Bubble Chart & Matrix file

@ERITABILITY
Bubble charts illustrate the overall structure of students’
explanations. The overall frequency of concepts is

D RESOURCES represented by the size of the circles, and co-occurrences
of concepts are represented by the thickness of the lines.

o

N » When you hover your mouse pointer over the circles,
you will see the percentage of each concept.

\pT — Percentage = Total number of responses including the
COMPETITION SUSE .) concept / Total number of responses.

When you hover your mouse pointer over the lines, you
will see the percentage of co-occurrences of concepts.
" Percentage = Total number of responses including both

concepts / Total number of responses.

ATION
RENTIAL SURVIVAL
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C||Ck here tO 2 ConceptN KC_Variat KC_Herita KC_Compi KC_Limite KC_Dif'fSu KC_MNonAc NI_Adapt NI_Need NI_Use
3 KC_Variat 0.00%  37.60% 7.20%  10.30%  57.70% 4,30% 0.80% 2.70% 0.80%
generate the 4 KC_Herita 0.00% 0.00% 4,10% 5.10%  33.30% 2.10% 0.20% 1.80% 0.60%

. . KC_Comp 0.00% 0.00% 0.00% 2.90% 7.40% 0.20% 0.00% 0.00% 0.20%
[tem 1] [ ftem2 | [item 3 | 20 matrix file

KC_Limite 0.00% 0.00% 0.00% 0.00%  11.50% 0.00% 1.60% 2.10% 0.20%

KC_NonAq 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.20% 0.00% 0.00%
NI_Adapt 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1.80% 0.00%
0 NI_Need 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.60%
11 |NI_Use 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

5
6
W|th CO- 7 |KC_DiffSu 0.00% 0.00% 0.00% 0.00% 0.00% 3.50% 2.10% 2.50% 1.00%
8
9

Download concepts co-oceurrence file here ~—
occurrence

data.
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Scored results file in Excel

Ed9-o-= o scored_eg test (3 Let’s take a look at the scored data file that
Home Insert Page Layout Formulas Data Review View you downloaded. YOU Can See the Studentsl ID
= cut alibri - A A (S wrap Text| enera - 7 H : H
o = T A A e T e B[ you provided in the first column, and
Baste  Format Fainter B I U- - A i B MergeaCenter~ | $ v % o+ %8 5% FCondlﬂonal_ Fc%nglat_ E , A
I . ) e U ey g e Tk students’ responses to Item 1 in the second
Al - £ | siD column. The scored results begin with the
— s T ' ' : I third column. The variable names refer to key
KC_Varia KC_Herit KC_Comp edResour KC_Diffs KC_NonA Madel T Concepts and na'l've ideas FOf examp|e
1 |SID ltem_1 tion ability etition  ces urvival  daptive NI_Adapt NI_Need NI_Use KC_Score NI_Score ype A A ’ ’
2 |15175743( Biologists 1 1 0 0 1 0 0 0 0 3 0 1 KC_Variation refers to the key concept of
3 7.8E+09 The ances 1 1 o o 1 0 o o o 3 o 1 . . . . . . . pe .
4| 4.66403 One exple 1 o 0 1 1 0 0 p 0 B 0 1 variation, which is a normative scientific idea.
5 6.1E+09 There may 1 1 1] 1] 1 Q a a 0 3 1] 1 H H H
e A0 T ot . L . . . . . . . ; . . A score of 1 in the columns indicates the
7 | 8.08E+03 A mutatio 1 0 0 0 1 0 0 0 0 2 0 1 presence of a concept and the score of 0
8 | 3.59E+09 While the 1 0 1] (1] 1 1] a a 0 2 (1] 1 . .
5 | 7.07E409 N/A 0 0 0 0 0 0 0 0 0 0 0 a indicates the absence of a concept. The
10| 1.64E+09 Biologists 1 1 1 1 1 Q a a o 5 1] 1 .
11| 2976405 The rraled p o o o 0 0 o o o p o . variable, KC_Score, refers to the total number
L2] 6.27E409 no data 0 0 0 0 0 0 0 0 0 0 0 4 of key concepts and the NI_Score refers to the
13 | 5.84E+09 Using a ph a 0 1] 1] Q Q a a 0 1] 1] 4 . . -
14| 8196409 The ances 1 0 1 0 1 0 0 0 0 ! 0 1 total number of naive ideas. EvoGrader also
15 8.17EH09 The males 1 o o o 1 0 o o o 2 o 1 .
16| 5.14E+09 The comm 1 0 i i 1 0 0 0 0 2 0 1 prOVIdES one of the four models that best
12| 5616405 There mu: 1 ¢ g g g g 9 0 ¢ 1 g 1 characterizes students’ reasoning within the
particular response (See page 13 and 14).
KC_Limit
KC Waria KC Herit KC Comp edResour KC DiffS KC NonA Model T
1 |sID lltem_1  tion ability  etition ces urvival  daptive NI_Adapt NI_Meed NI Use KC Score NI _Score ype
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For additional resources and publications
see: www.evolutionassessment.org
For help or feedback please email: evograder@yahoo.com
Project team: Ross Nehm (Pl), Minsu Ha, Ganesa Thandavam Ponnuraj, Kayhan Moharreri
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