
Amber Janssen, 
MLIS

Instruction Librarian

William Tsai, 
Ph.D.

Assistant Professor, 
Mechanical Engineering

Measuring Information Fluency 
Instruction: Ethical Use of 

Images in Engineering Student 
Presentations

2019 ASEE Annual Conference & Exposition
Tampa, FL

19 June 2019



Cal Maritime



ME 349 Fluid/Thermal Laboratory
• Senior laboratory

• 35-45 students
• 12 groups

• 3 experiment modules 
• Theoretical background to results analysis
• Group presentations on theory & experiment
• Full technical reports

• Multi-year information fluency project
• Result of assessment data, concerns
• Last year focused on source selection and 

ethical use for reports Students using wind tunnel during lab [21].



ME349 Lab Presentations
• Presentations reviewed by library faculty reviewed before the 

study
• Missing or inconsistent use of sources and citations for images
• Sample from student presentations (2017)



Literature Review: 
How do students use images?
• The ethical use of images is challenging for everyone [2,3].
• Students are not getting the instruction they need [1,4].
• Students show poor understanding of copyright and fair use 

[1,5,6].
• Students do not think they have to cite images and they are not 

sure who to give credit to [7].



Literature Review: 
What are librarians are doing to help students?
•The ACRL Framework and the Visual Literacy Competency 
Standards for Higher Education recognize our responsibility to 
instruct students in the ethical use of images [8,9]

•Librarians are trying, according to surveys [11,12].
•The literature provides recommendations for best practices and 
descriptions of approaches taken [1,2,13-20]

•Sadly, there is no evidence-based research about the efficacy of 
librarian efforts.



Hypothesis

After a library instruction session about the ethical use of images, 
students will use more copyright-free images and improve 

attribution of images in their presentations.



Learning Outcomes
• Students will be able to explain what copyright law is in order to 

ethically use images in their assignment

• Students will be able to locate copyright-free images in order to 
ethically use images in their assignment.

• Students will be able to create image citations in AIAA style in 
order to ethically use images in their assignment



Example of student work [22].



Methods
• Compare student presentations before and after library 

instruction 

• Measure changes in image use in student presentations
• Rubric based assessment presentations
• Individual image analysis



Samples Collected
Control (Fall 2017) Test (Fall 2018)

Presentation A
(early in semester) No instruction No instruction

Presentation B
(late in semester)

No presentation-
specific instruction

Post-presentation 
instruction



Rubric
None (0) Beginning (1) Developing (2) Proficient (3) Exemplary (4)

Attribution Images are not 
labeled or cited.

Images are 
labeled but do not 
contain sufficient 

information to 
determine the 

source.

Some images are 
cited

All images are 
cited but the style 

is incorrect or 
inconsistent

All images are 
cited using the 

appropriate style

Ethical Use 
Images do not 
show license 

status.

Images show 
information 

related to license 
status but do not 
provide enough 
information to 

determine license 
status

Some images 
show license 

status.

All images show 
license status, but 

not all are 
copyright free

All images are 
copyright free 
(with proof of 

Creative 
Commons 

license, public 
domain status, or 
original creation 
of the student)



Rubric Results

Attribution Control 
(2017)

Test 
(2018)

Difference 
Between 
Groups

Presentation A 2.00 1.58 -0.42

Presentation B 2.20 1.83 -0.37

Difference Between 
Presentations +0.20 +0.25

Ethical Use Control 
(2017)

Test 
(2018)

Difference 
Between 
Groups

Presentation A 0.00 0.00 0.00

Presentation B 0.00 0.50 +0.50

Difference Between 
Presentations +0.00 +0.50



Image Analysis
• Reviewed presentations 

• PowerPoint files were collected 

• Determine image sources
• Some quickly identified from 

text or common source
• Google Images



Image Analysis (cont.)



Image Analysis Results

Citation Control 
(2017)

Test 
(2018)

Difference 
Between 
Groups

Presentation A 64.7% 37.0% -27.7%

Presentation B 52.4% 47.2% -5.2%

Difference 
Between 

Presentations
-12.3% +10.2%

Use of 
Copyrighted 

Images

Control 
(2017)

Test 
(2018)

Difference 
Between 
Groups

Presentation A 80.0% 73.3% -6.7%

Presentation B 83.7% 65.7% -18.0%

Difference 
Between 

Presentations 
+3.7% -7.7%



Conclusions
• Results support hypothesis

• More data points needed for confirmation

• Designing instruments for this application challenging
• Rubric based assessment was inconclusive
• Individual image analysis gave was more accurate instrument

• Qualitative data should be next step
• Focus groups
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Cal Maritime







Wil



CSU campus with 1,100 undergraduate students divided in 6 majors


All majors have maritime emphasis.  Makes it a bit different in that there’s a much stronger hands on component.   Creates a unique student population.  



Three engineering programs, marine engineering tech, facilities engineering tech, and mechanical engineering.  



For the purposes of this talk, we are focusing on the mechanical engineering program with a nominal population of 190 and graduating class of around 40.  
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ME 349 Fluid/Thermal Laboratory

Senior laboratory

35-45 students

12 groups


3 experiment modules 

Theoretical background to results analysis

Group presentations on theory & experiment

Full technical reports


Multi-year information fluency project

Result of assessment data, concerns

Last year focused on source selection and ethical use for reports



Students using wind tunnel during lab [21].





Wil

ME 349 is their senior year fluid thermal laboratory.  At this point they should be integrating what they learned from earlier courses.   Their broken up into smaller lab sections due to equipment limits and then into groups of about 3-4.   So for this class I had about 12 groups that they work in for the rest of the semester.



The class is organized along 3 laboratories that the students carry out from a background search to final laboratory report.  That means that research is a part of the learning outcomes of this course along with experimentation.  The students carry out group presentations halfway through the lab where they present what they found in their research and the plan for the carrying out the experiment.  At the end of the experiment, the students do an extensive lab report.  



Assessment data suggested that our ME students were not meeting university benchmarks.  That’s what started our exploration of how to improve information fluency aka information literacy.  Last year, we focused on the report side of the class.  Developing their research toolbox and emphasizing ethical use of the sources they find in their report.   This year, we continued to work with them on developing their research toolbox like we did last year, but worked on applying those information fluency concepts to their presentations.  





Size of the class

Uses 3 modules & includes report and presentations 

Explain continuous improvement on IF (more background on slide?)

  - Part of continuous improvement

 - 3 year project to address IF shortfall

 - Briefly discuss last year, this is phase 2
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ME349 Lab Presentations

Presentations reviewed by library faculty reviewed before the study

Missing or inconsistent use of sources and citations for images

Sample from student presentations (2017)











Wil



Continuing research

Amber sat in on presentations

ID’d deficiency in citation and sources and image use in presentations
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Literature Review: 
How do students use images?

The ethical use of images is challenging for everyone [2,3].

Students are not getting the instruction they need [1,4].

Students show poor understanding of copyright and fair use [1,5,6].

Students do not think they have to cite images and they are not sure who to give credit to [7].





Amber



So we wanted to know, how do students use images? And how do our students compare to others?

By looking at previous literature, we found that our students are not unique. 

The ethical use of images is challenging for everyone. In particular, 

Evaluating the accuracy of images is difficult,

Determining copyright status and fair use is challenging

And Guidelines for attribution are confusing and inconsistent

We see a trend where students are required to use images but aren’t taught how to use them.

Students have many options available to them when finding images on the internet but they show a poor understanding of copyright and fair use.

And in one study, when interviewed, students say they don’t cite images because they don’t think they have to and they’re not sure who to give credit to.



5



Literature Review: 
What are librarians are doing to help students?

The ACRL Framework and the Visual Literacy Competency Standards for Higher Education recognize our responsibility to instruct students in the ethical use of images [8,9]

Librarians are trying, according to surveys [11,12].

The literature provides recommendations for best practices and descriptions of approaches taken [1,2,13-20]

Sadly, there is no evidence-based research about the efficacy of librarian efforts.







Amber



So then we looked to see what other librarians or faculty or doing to address these issues with image use.

The ACRL Framework and the Visual Literacy Competency Standards for Higher Education recognize our responsibility as librarians to instruct students in the ethical use of images

And according to surveys, librarians are trying to do this.

The literature we found provides recommendations for best practices and descriptions of approaches taken. 

We found examples of pedagogy, including active learning and modeling and practicing citations

We found examples of different formats, like workshops, embedded instruction in first-year courses, and course-integrated instruction in the disciplines

But sadly, there is no evidence-based research about the efficacy of librarians’ efforts.
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Hypothesis





After a library instruction session about the ethical use of images, students will use more copyright-free images and improve attribution of images in their presentations.







Amber



So for our research, we identified the two factors that we believe most contribute to the ethical use of images: 1) understanding the different types of licenses that apply to images and 2) the ability to give appropriate attribution for images



Our goal was to measure the impact of librarian instruction related to the use of images. We were hopeful for a positive correlation. Our hypothesis was:



“After a library instruction session about the ethical use of images, students will use more copyright-free images and improve attribution of images in their presentations.”
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Learning Outcomes

Students will be able to explain what copyright law is in order to ethically use images in their assignment



Students will be able to locate copyright-free images in order to ethically use images in their assignment.



Students will be able to create image citations in AIAA style in order to ethically use images in their assignment







Amber



So we designed a new lesson plan that we implemented in ME 349 (the class Wil previously described) in the Fall 2018 semester. For this lesson plan, students spent half of one of their lab sessions in the library classroom. 

Our learning outcomes for the session were:

Students will be able to explain what copyright law is in order to ethically use images in their assignment

Students will be able to locate copyright-free images in order to ethically use images in their assignment.

Students will be able to create image citations in AIAA style in order to ethically use images in their assignment
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Example of student work [22].







Amber



For this lesson plan, we borrowed Folk-Farber’s activity for engaging students in determining fair use.

We told students that the goal for the session was to start an image search for their next presentation on truck aerodynamics and drag. So, I asked students to find two images online that they might include in their presentation. 

Then, I defined the terms surrounding copyright and usage rights and introduced fair use. 

We reviewed the criteria for determining fair use. 

Then students gathered into their lab teams and chose one image to apply the fair use criteria to. 

Students wrote their responses on the whiteboards and we discussed each team’s image and determination of fair use. We briefly discussed how fair use could mean something different in the workplace than it does in an academic setting. 

After talking about how much time and effort it takes to determine fair use for each image used, I offered Creative Commons licenses as an alternative to copyrighted materials. We looked at the range of permissions granted by the different types of Creative Commons licenses. 

Then I asked each team to search for an image with a Creative Commons license that could be used in their presentation. 

Once each team had an image selected, I reviewed how to create a citation for the image using the appropriate style for the course, which was AIAA. 

Each team then wrote the citation for their image on the board



At the end of the session, each team had an image and associated citation to use in their upcoming presentation. I also provided them with the URL for a research guide containing the information we had talked about during the session.



We did this for each of the four sections of the course.



Overall, students were engaged and participated throughout the session. They asked follow up questions and seemed most interested in the implications that fair use had on their future careers (which makes sense because they are seniors).



Three weeks after the session, the students delivered their presentations on truck drag. 
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Methods

Compare student presentations before and after library instruction 



Measure changes in image use in student presentations

Rubric based assessment presentations

Individual image analysis













Wil



Our goal was to compare student presentations before and after library instruction to measure whether library instruction would change the way students used images in their presentations.



We wanted to see students attribute the source of images. And we wanted to see students using images that were free of copyright restrictions.



We used two different quantitative methods to measure the change in student behavior before and after the instruction.



Rubric



Image analysis
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Samples Collected

				Control (Fall 2017)		Test (Fall 2018)

		Presentation A
(early in semester)		No instruction		No instruction

		Presentation B
(late in semester)		No presentation-specific instruction		Post-presentation instruction







Amber



We obtained IRB approval and gathered consent from students to collect student presentations from ME 349 in both 2017 and 2018.



We collected slides from a presentation at both the beginning and end of each semester.



We used the presentations from 2017 as a control group, since these students did not receive any instruction pertaining to image use. And we used the presentations from 2018 to compare pre- and post-library instruction.



The grading schemes for both semesters were relatively similar.   However in the grading rubric for the test group, there were specific dimensions for credible sources and appropriate image use that were not present for the control group.  That’s why we analyzed the presentations both before and after the instruction.  
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Rubric

				None (0)		Beginning (1)		Developing (2)		Proficient (3)		Exemplary (4)

		Attribution		Images are not labeled or cited.		Images are labeled but do not contain sufficient information to determine the source.		Some images are cited		All images are cited but the style is incorrect or inconsistent		All images are cited using the appropriate style

		Ethical Use 		Images do not show license status.		Images show information related to license status but do not provide enough information to determine license status		Some images show license status.		All images show license status, but not all are copyright free		All images are copyright free (with proof of Creative Commons license, public domain status, or original creation of the student)







Amber



We started by developing a rubric with two dimensions.

The first dimension was Attribution.

Were the images cited?

Were the images cited correctly in AIAA style?

The second dimension was Ethical Use

Was the license status acknowledged? For example, was the image copyrighted, public domain, or creative commons?

And were the images free of copyright restrictions?



We applied this rubric to each presentation we collected. 



So, before we start talking about the results of this rubric, I would like you to keep in mind our scale for scoring. 0 represents None, 1 represents Beginning, 2 represents Developing, 3 represents Proficient, and 4 represents Exemplary.
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Rubric Results

















		Attribution 		Control (2017)		Test (2018)		Difference Between Groups

		Presentation A		2.00		1.58		-0.42

		Presentation B		2.20		1.83		-0.37

		Difference Between Presentations		+0.20		+0.25		 



		Ethical Use		Control (2017)		Test (2018)		Difference Between Groups

		Presentation A		0.00		0.00		0.00

		Presentation B		0.00		0.50		+0.50

		Difference Between Presentations		+0.00		+0.50		 







Wil



Results and Challenges

Attribution:  Right column indicates change across years bottom row indicates change from presentation A to B.  Start with test group in the highlighted column.  Overall, in both dimensions, the test group showed improvement. For the hypothesis to be correct, you would like to see a significant change between presentation A and presentation B.   In the data set above, you see that the rubric scores for both dimensions did increase.    



However, there are some challenges from making concrete findings from the data.   For starters, the improvements are small.  For attribution, it’s also very close to the change in the control group.   Notice that last year’s group scored better at the beginning as well.  Maybe the information fluency instruction for reports last year carried over to presentations?  However, we couldn’t quite tease that out.   



For starters, taking a look at the results for ethical use, while there is improvement, I would argue all we brought was a bit of awareness.  However, the scores are still in the beginning region.  While this is a step in the right direction, we would have like to have seen more progress.



Reviewing the results and the methodology, you also come across a challenge introduced by this instrument.  This a group presentation, which means the slides are combination of several students.  This more often than not led to inconsistencies within a presentation.  However, this inconsistency often led presentations to be binned into developing in the attribution category and beginning in the ethical use category.  This was an unintentional skewing of the results.  However, even playing around with the syllabus, it was challenging to really assess each individual student.   The other problem with that was sample size.  For the data above, you are looking at 12 presentations, where really we should have around 44 data points.  So we went back to find another way to evaluate the samples of student work.  
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Image Analysis

Reviewed presentations 

PowerPoint files were collected 



Determine image sources

Some quickly identified from text or common source

Google Images











Wil 



Instead, we tried a different method of extracting data.  We still couldn’t do it by the student because we had not way of identifying who did what slides.  However, what we could do was the look at each individual image within the presentation.   We understood that this would skew the sample toward students who had sections that requirement more images.  However, it we felt that it was a better representation.  It avoided lumping students together into a single score and provided a sample size we were more comfortable with.  



The process entailed going back through the students Powerpoint files and extracting the images contained within them.   The hardest part was trying to identify the image source since we were interested in the ethical use and trying to encourage the use of non-copyright images.   Sometimes, it was relatively easy because I’d seen it before in a textbook or reports that I reviewed in preparation.   Other times, it entailed using Google Images to locate the source, with a bit of digging to really make sure it was the original source.  The hardest was when I could find a source, but wasn’t exactly sure of its status.  Example?



Measure 2 aspects: 

1.  For all, if not student creation, did they cite it?

Where did the image come from 
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Image Analysis (cont.)









Wil



The data was then logged into a spreadsheet.  The pieces of data relevant to the findings presented are whether there was a citation associated with the image.  In this case, it was a binary option.  It may not have been exactly right, but the intent was there to acknowledge work that was not their own.  The second was the type of image used. Broke down into 4 categories, which you can see here:

Creative Commons, Public Domain, Student Creation (encourage use of)

Copyright (not encouraged)





This process had several advantages from an analysis standpoint.  First and foremost, it grew our sample size and help with the statistical confidence in our results.  It also was a better mechanism for evaluating individual work.  It’s not exactly proportional since the amount of pictures used varied depending on the part of the presentation.    However, it did at least allow to measure of some samples from all of the students instead of providing a single grade for a team of 3-4.    The downside to this process is that you’re look at slightly more binary picture, which doesn’t measure the skill level (?) as well as the rubric.  
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Image Analysis Results

		Citation 		Control (2017)		Test (2018)		Difference Between Groups

		Presentation A		64.7%		37.0%		-27.7%

		Presentation B		52.4%		47.2%		-5.2%

		Difference Between Presentations		-12.3%		+10.2%		 



		Use of Copyrighted Images 		Control (2017)		Test (2018)		Difference Between Groups

		Presentation A		80.0%		73.3%		-6.7%

		Presentation B		83.7%		65.7%		-18.0%

		Difference Between Presentations 		+3.7%		-7.7%		 







Wil



Statistically significant improvement seen in citation usage in presentations in the test group and when comparing to change with control group.  However, test group started from much poorer position.

  

For use of copyrighted images, fewer is better.  * Improvement show, but cannot be proven to be statistically significant, p of about 0.13.  Although difference between test and control group shows statistically significant improvement.  
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Conclusions

Results support hypothesis

More data points needed for confirmation



Designing instruments for this application challenging

Rubric based assessment was inconclusive

Individual image analysis gave was more accurate instrument



Qualitative data should be next step

Focus groups







Amber



Overall, we found some evidence that supported our hypothesis that library instruction would increase attribution of images and decrease the use of copyrighted images in student presentations. However, our sample is by no means large enough to generalize our results. We need more data, perhaps over time or perhaps from other institutions, to confirm our results. But, the results of the instruction seem promising in promoting the understanding of information literacy with regards to images in presentations.



We found it challenging to design instruments that could adequately measure the change we were interested in comparing. The initial rubric assessment was inconclusive and failed to provide a detailed analysis of students use of images. It provided data at a presentation level, which often was diluted by the influence of differing performances by the various students that comprised the team. The individual analysis was a more precise instrument for measuring individual instances of image use.



However, we think that a qualitative method of data collection would be a worthy next step. Interviews or focus groups with students could reveal unseen influences on their use of images. This would help us better understand the thought processes that influence student behavior. And this information would be valuable in designing lesson plans and curriculum.



So, this is just the beginning. The research about students use of images and the role of librarians and faculty is still emerging. If this is something your interested in, we’d love to continue the conversation.
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Rubric Results

















		Attribution 		Control (2017)		Test (2018)		Difference Between Groups

		Presentation A		2.00		1.58		-0.42

		Presentation B		2.20		1.83		-0.37

		Difference Between Presentations		+0.20		+0.25		 



		 Ethical Use		Test
(2018)

		Presentation A		0.00

		Presentation B		0.50

		Difference Between Presentations		+0.50







Wil



Results and Challenges

Attribution:  First point out substantial starting difference between test and control.   Then note the comparable improvement seen in attribution for both groups.  No solid conclusions can be drawn.  

Challenges: Very small sample size because you are assessing groups
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