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What are students’ perceptions of, & skills with large, real-world oceanographic data visualizations in 2YC students?
Introduction: Results and Discussion:

Up to 80% of 2YC students have math anxiety & a survey of undergraduate

. . . . Sixty-four (n=64) students completed the pre & post surveys
biology students found that 60-80% had not previously worked with authentic

Pre and post data skills survey

Y S _ ___ Student familiarity with data visualization across 5 different classes after 16 students were removed from the
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| _ _ S erticle Sestion —eees Otudent Perceptions: The pre-survey indicated that students
The Ocean Data LaPS |aP manue}I. Exploring the Ocean with OOI pata, ; were most familiar with a simple scatter plot and least familiar with
was created to provide high quality open access (OER) ocean data literacy S postdat skl vertical sections s). Percentage of students ‘not familiar at all’ with
activities that _a||OW und_ergraduates t_O use real-world oceanographlc.data o Simple Scatter Plot meesseeassseeseeessssssmmn  the other data visualizations ranged from 12 to 36%. Post survey
from thg OOl |q accessible ways, while being easy for professors .to integrate = Time Series B ————  indicated that students had increased familiarity with all graphics
!nto their t_eachmg. It suppo_r’Fs undergraduate _s.tuden’Fs l:?y enh_ancmg graph Messy Scatter plot i —— ond 78% of the students reported they were ‘somewhat’ or ‘much
mterpretgtlon skills, re_cognltlon of patt_erns, critical thinking skills anq prowde ngue Ch.art i E—— 0 oo fortable and confident reading & interpreting data
opport_unlty to work vyltrj large, profe_ssmnally cc?llected data sets. Wlthln_ the Vertical Section . T Visualizations while 8% became less ).
collection Lab 2: Building Data Skills - The Display of Oceanographic e B o R e e e ®

: : : _ Percentage of student responses

Data® orients students to different types of data using a scaffolded learning

T Figure 3. Student were asked in both pre and post survey their familiarity with each type of data There was StatiSticaI Signiﬁcance fOr eaCh queStion fOr tOtaI
cycle approach. The activities are carefully crafted to teach students how to visualization.

orient themselves to various oceanographic data visualizations, recognize
trend patterns and correlations, interpret ‘'messy’ data and apply their

Students’ Comfort & Confidence with Reading reduction of negative and increase In posmvg perceptions be_tween
& Interpreting Data Visualizations after Activity pre and post, except for the positive impressions for the vertical
profile & all neutral. Students’ familiarity with graphics increased

B Much Less mSomewhat less ©“ No more no less mSomewhat More ®mMuch More . . . . .
knowledge. across all types as did their comfort and confidence with reading and
Invitation mp Orientation mPInterpretation B Application mp Reflection e er————— interpreting the data after completing the activity s. Student’s overall
0 10 20 30 40 50 60 70 8 90 100 negative perceptions decreased for every graphic, most notably they
Overarching Introduction to the Guided questions Apply knowledge of Elaborate the Percentage of student responses '
scientific concept data visualization for students to kg; goncepts tg the greater implications Figure 4. St‘;fegt o asl‘fedt.i” a post activity their overall comfort and confidence with the were |ess confused, challenged, anxious and scared.
story to engage with review of data describe the data, data, make of the data to other oceanographic data visualizations.
students and pique literacy skills identify trends and conclusions and scientific _
student’s interast in relationshins planations shenomena or real- Pre-survey Numlzggug:tig]tsl)]dent Responses Post Survey Num(téizecggoit)udent Responses
Authentic Data world scenarios.
Figure 1. Ocean Data Lab Manual scaffolded learning cycle. This f K combines learn ts from the L Hall of Science” and interested interested
Llegvl:arltz o Erc])ggger:eit V?,ith Daantl;? Scariolged learning cycie IS Tramework combines learning concepts 1rrom tne Lawrence rHall or science’ an What helped confident Conﬁdent 197
Methods: students better ntrigued ntrigued _
: : : . fascinated fascinated 22
A pilot study was conducted to determine if the lab activity changed student understand data elaxed elaxed
perception and skills working with data visualizations. Pre and post surveys were visualizations? excitement excitement
administered to Introductory 2YC oceanography students in asynchronous online N I -
courses during the Fall 2023 and Spring 2024 before and after completing the » Scaffolding — slow confused confused 81
Ocean Data Lab 2: Building Data Skills - The Display of Oceanographic Data. stepped intro to skills Chagi:‘(?;j Chagil?eij gg
Students were asked about each data visualization type: simple scatter plot, time . Vid my fivit (ustration stration o6
. . . . _ ideos within activity h h
series, bubble chart, messy scatter plot, vertical profilerz . Questions were about: _ disinterested disinterested 41
 Opinions and feelings (tabie 1) ° Q“’Ck_ check | dread dread 25
+  Familiarity (Table 2) questions for practice scarec scared 1
* Identlfymg data pOintS Figure 5. Student were asked in both pre and post survey to identify their opinions and feelings for each type of data visualization. The questions were unlimited multi-select. The
o map/chart data interpretation above graphs represents the compiled responses on for the 6 visualizations for the pre-survey (right) n= 1109 responses and post survey (left) n=918 responses.
« identifying patterns in data
to determine if students’ perceptions and familiarity changed after the activity and if Data Interpretation: As expected, introductory students were most familiar (87% pre; 91% post) with a simple linear
there was increased understanding of the data visualizations. scatter plot and were correct reading (90%) and identifying the trend (93% post) for it. Students also did very well on

the three bubble chart questions both pre & post ranging from 81-93.8%. Statistically significant change in correct
answers were: the question on the dual Y-axis time series for maximum temperature increased from 55% to 76.6%;
Simple scatter plot Time Series Messy scatter plot ~ Bubble Chart Vertical Section recognition of trend type on the messy scatter plot increased from 79.7% to 98.4% and the dual Y-axis time series

” e M — T trend increased from 55% to 73.4%. While the other interpretation questions increase slightly, it was not statistically
significant (P<0.05).

Data Visualizations (graphics) in Survey
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- Figure. 2 Overall students familiarity with the data visualizations increased across all types as did their comfort and confidence
_ with reading and interpreting the data after completing the activity. Student’s negative perceptions decreased for every
TTI;" 1t' g‘t‘:d‘\’,’ft Pel'fcet'?tmns Table 2: Familiarity with Data Visualizations graphic, most notably they were less confused, challenge, anxious and scared of the graphics while positive
ou dla visualiZzations ili i 7 i . . .
oot ot 1. Not familiar at all (I have never seen a graphic like this  herceptions increased the most for confidence and relaxed.
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