
portal: Libraries and the Academy, Vol. 25, No. 3 (2025), pp. 441–452
Copyright © 2025 by Johns Hopkins University Press, Baltimore, MD 21218.

FEATURE: REPORTS FROM THE FIELD

Thoughts on Synthesizing Information: 
A Research Skill for Our Time?
Mark Lenker

abstract: Synthesizing information from multiple sources is a crucial skill for information literacy, 
and it is exceedingly important for learning in the 21st century information landscape. An influential 
2015 paper by Kacy Lundstrom and colleagues presents a nuanced view of research synthesis 
from an information literacy perspective, particularly in the rubric they propose for assessing 
students’ synthesis in writing projects. I use the categories in this rubric to reflect on my own 
piecemeal work on synthesis and pose questions about how to teach this skill more effectively. 
My library instruction experience has primarily focused on students in undergraduate, general 
education courses, but the observations I share could be adapted and applied to information 
literacy instruction with other groups.

Why Synthesis? 
Have you had the experience of working on several projects that appeared to be separate, 
only to discover later that they fall into a single category in a meaningful way? It is as 
if your unconscious mind has been directing your work from the background, only it 
keeps its grand plan hidden while you spend months (or years) running from one item 
to the next. Then, something jars your brain in just the right way, and—Eureka—you 
get a clearer sense of what you have been trying to accomplish all along.

I recently realized that, for the past two or three years, a major part of my teach-
ing and research has been devoted to helping students achieve a rich synthesis in their 
research and learning. Once I used the word synthesis to label the motivation behind 
my work, it became clear that I should tap into the growing literature on synthesis to 
learn more. In this essay, I will share some of the projects I have been working on that 
relate to synthesis. I will also sketch out a few of the many aspects for which I still have 
much to learn.

There are several reasons to regard synthesis as a pivotal learning skill, especially 
at this point in history. Education researchers Sarit Barzilai, Asnat R. Zohar, and Shiri This
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Mor-Hagani argue that, in the overabundant contemporary information landscape, 
information comes in a dizzying array of formats and represents a remarkably diverse 
set of perspectives. Learning anything coherently amid such a multiplicity of voices 
requires developing sophisticated synthesis skills. Furthermore, failure to synthesize 
multiple perspectives accurately and fairly may result in biased, shallow thinking on 
complex questions. A lack of synthesis skills has important implications both for learn-
ing about personal matters and for informing oneself on political questions.1 Learning 
about controversial questions involves comparing different accounts and perceiving 
important gaps in information, and this type of learning requires synthesis.

Additionally, we are working with students at a time when it is difficult to trust 
information coming from official sources, especially media and government agencies.2 
In a low-trust milieu, research is seldom a matter of getting to the bottom of a question 
once and for all. Increasingly, a more realistic goal for research involves developing a 
thorough understanding of different accounts related to a question, then making an 
argument for an explanation or solution that seems most plausible.3 Building one’s 
understanding of a research question and the varying perspectives that contribute to it 
is a high-level synthesis challenge.

Clearly explaining the synthesis that goes into one’s understanding can also help to 
build trust with an audience, especially when the audience’s perspective differs from that 
of the speaker. In our age of polarized discourse, it is no longer enough just to get one’s 
point across. Communicating across differences also requires making it clear that one 
has given different perspectives sincere consideration. Writing and speaking this way 
is more demanding than simply lining up evidence to neatly support a conclusion, but 
doing so is crucial if we want our conversations to break through ideological divides. It 
can be tempting as a communicator to skip over the work of explaining our synthesis 
and just get to the bottom line. But doing so deprives our discourse of much-needed 
examples of thorough, fair-minded thinking. 

Finally, the state of the art in teaching learners to evaluate information, a skill that 
many consider a staple in contemporary library instruction, seems to be moving away 
from checklists and toward of synthesis. Checklists for evaluating sources can point 
out important features of information that a researcher should consider carefully, but 
checklists also have limitations.4 Checklists can encourage binary thinking in terms of 
“good” sources and “bad” sources. Reliance on checklists may make researchers more 
prone to fall for disinformation by bad actors, who can also use checklists to ensure 

that the disinformation they create features 
the earmarks of legitimate information. 
For these reasons, many library instruc-
tors emphasize comparative strategies for 
evaluation, such as lateral reading and 
SIFT.5 Such strategies emphasize the com-
parative techniques that fact-checkers use 
to examine new information in light of more 
trusted sources. But such comparisons are 
themselves a form of synthesis—a matter 
of learning from other sources to form an 

Fact-checking and research 
synthesis involve similar skills, 
though they target different 
objectives within the research 
process. Instruction in one skill 
might help to lay the foundation 
for the other.
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Mark Lenker 443

educated judgment on the reliability of a given piece of information. Fact-checking and 
research synthesis involve similar skills, though they target different objectives within the 
research process. Instruction in one skill might help to lay the foundation for the other.

In recent months, an AI summary has appeared above the list of results in most 
Google searches. Does Google’s AI engage in a sophisticated synthesis? I have no way 
of knowing. But I worry that, on Google results pages, the quick answer gets the prime 
real estate above the long list of differing perspectives on the user’s query (not that these 
results are always conceptually diverse, but at least they come from different places). 
How does this arrangement influence our expectations for learning from information? 
Will it become even more tempting to skip over the hard work of synthesizing informa-
tion from diverse sources?

An Information Literacy View of Research Synthesis 
The growing scholarly conversation about synthesis cuts across the disciplines of edu-
cation, psychology, reading studies, composition studies, and library science.6 As my 
initial point of entry into the literature, I chose a 2015 study by Kacy Lundstrom and 
colleagues.7 These information literacy researchers investigated undergraduates’ ability 
to synthesize research sources with a view to developing effective teaching interventions. 
This research group did not find much agreement in the literature on what research-based 
synthesis should look like, so they created a composite rubric that drew from multiple 
elements of existing rubrics, including the AAC&U’s VALUE Rubric for Inquiry and 
Analysis.8 The result is a straightforward set of categories that captures salient aspects 
of synthesis for an information literacy context:

•	 “Source variety”
•	 “Using information sources effectively” 
•	 “Identifying conversations among sources”
•	 “Organizing sources meaningfully”
•	 “Analyzing sources to create something new or draw conclusions and make 

generalizations.”9

In the discussion that follows, I use this rubric’s categories to organize my own 
thinking about synthesis and how I teach it. My instruction work is mostly with under-
graduates in general education classes, and the following discussion reflects that expe-
rience. By no means can I claim to have come up with a foolproof method for teaching 
synthesis. The techniques I share are approaches that I have tried (or that I want to try). 
Some have been part of class discussions that appeared engaging to me, but I have no 
further evidence of the methods’ effectiveness. I only share these fragments in hopes that 
they might inspire others to form more complete ideas about how to teach synthesis.

Source Variety 

For most of the first-year composition courses I have worked with, the requirements for 
source variety have been too vague to encourage much of a synthesis: “Find at least three 
scholarly sources and three popular sources. Make sure that at least one of your sources 
raises a counterargument against your thesis.” I worry that instructions like this encour-
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Thoughts on Synthesizing Information: A Research Skill for Our Time?444

age student researchers to seek out only those sources that “back up” their thesis, then 
tack on an additional source to meet the counterargument requirement. This approach 
does not direct students to consider a breadth of perspectives on their research question.

To achieve a richer synthesis, it might help to identify more specific sources for 
students to seek out. Jane Hammons led a thought-provoking workshop on the idea 
of directing students to seek out specific “voices” or perspectives rather than just a 

required number of sources. How do research-
ers approach the issue in question? How do 
journalists write about it? Can you find the 
perspective of someone directly involved in the 
issue in question?10

I have been working with colleagues to 
compose a related set of recommendations based 
on research advice from Aristotle.11 According 

to philosopher Richard Kraut, in Nicomachean Ethics and other sources, Aristotle claims 
that the best research on ethical questions is synthesis-based.12 Such research begins 
with collecting opinions on the question from people who have some claim to authority 
on the subject. Specialized researchers are among those who should be consulted, but 
Aristotle notes that researchers can easily become wedded to a particular view of their 
subject. It is advisable to cast the net more broadly, including people who actually work 
in a related field (such as craftsmen), people affected by the issue in question, and people 
with a reputation for having something wise to say on multiple subjects. 

This is still a work in progress, but Kraut’s discussion of Aristotle has inspired us 
to recommend that students consult a range of perspectives related to their research 
questions:

•	 Expert researchers (for evidence or argument on the question)
•	 People who work in a related industry (to get the perspective of someone directly 

involved in the matter)
•	 People impacted by the issue (another way of getting a more direct perspective)
•	 Shapers of public opinion who comment on the question (a political or media 

figure may not be an expert on the question, but they have a significant influence 
on how people feel about the issue and its importance).

According to Aristotle, putting these different perspectives in conversation with 
one another creates a puzzle for the researcher, which makes it necessary to carefully 
evaluate the claims of each to determine what may or may not be plausible. Does the 
media figure’s commentary on an issue actually mesh with people’s lived experience? 
How does a researcher’s perspective on a question compare with that of someone in a 
line of work that engages with the question on a practical level? I want this synthesis-
puzzle experience for our students, when disagreements among the authorities make 
the student look up and say, “Wait, what’s really going on here?” That’s when research 
becomes less procedural and more about genuinely facing a question.

To achieve a richer synthesis, 
it might help to identify more 
specific sources for students 
to seek out. 
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Using Information Sources Effectively 

If achieving source variety requires strategy when searching for information, using 
sources effectively requires strategy in reading or listening to information and strategy 
for writing about what you learn. But does the question of how students use sources 
fall outside the scope of the normal work of an instruction librarian?

I tend to devote a lot of time in one-shot classes to search techniques and strategies 
for evaluating information, though my recurring concerns about synthesis have me 
questioning these priorities. Furthermore, 
in my experience with one-on-one research 
consultations and other reference interac-
tions, it is not uncommon to field student 
questions along these lines: “Ok, once I have 
found my six sources, what am I supposed to 
actually do with them?” I do not always have 
very helpful answers to these questions, but 
I would like to do better in this regard. Over 
the years, I have developed some good habits 
for incorporating other perspectives into my 
own writing, but this experiential learning 
does not automatically translate into facility in explaining such skills to others. I sense 
undeveloped potential in my work with students in this area.

I have only just started exploring this possibility, but a promising way for librarians 
to support students in using information effectively is to help them develop strategies for 
taking useful notes on the information they are learning from. I speak from experience 
– good note taking strategies make it much easier to synthesize information into one’s 
subsequent writing. Over the past few years, I have explored a few approaches to make 
my own note-taking more efficient and useful.13 One of the techniques that I use in my 
own note-taking routine is the Cornell Note Taking System.14 While students frequently 
hear about this method as a way to take useful lecture notes, it also has advantages for 
note-taking in research, and it is not very hard for an instructor to explain.

The Cornell method requires the note-taker to divide their page into three sections:

1)	 A large field to the right of the page for taking notes while reading. Ideally, this 
space is used for paraphrasing main ideas and reacting to the text, but it can also 
be used to take down important quotes or statistical information.

2)	 A narrow column on the left of the page for raising questions about the notes in 
the right-hand field. Posing questions in this manner is another way to express 
what is important about the notes on the left. The questions on the left also help 
the note-taker navigate the notes on the right when it is time to review and use 
the content of the notes—the questions indicate what each section of the notes is 
about.

3) The bottom fifth of the page is reserved for the note-taker to summarize the gist 
of the notes above in their own words. This summary provides the note-taker 
another opportunity to write about the most meaningful points in the content on 
the page. The note-taker should write the summary carefully—it should explain 

I tend to devote a lot of time 
in one-shot classes to search 
techniques and strategies for 
evaluating information, though 
my recurring concerns about 
synthesis have me questioning 
these priorities. 
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the significance of the notes in a way that will make sense to the note-taker in 
the future.

In practice, the note-taker would compose their notes in the large, top-right field 
as they read or shortly after they read. Once they have finished (or, even better, after a 
short break), they go back to fill in the left-side question column and the summary field 
at the bottom. For best results, quotes should be kept to a minimum—it is best for the 
note taker to express the important ideas in their own words.

How does the Cornell method help note-takers use information in a way that 
contributes to effective synthesis? Note-takers express what they are learning in three 
different ways: in their running notes, in the questions column, and in the somewhat 
formal summary. This repetition gives the note-taker opportunities to check and refine 
their understanding of the text they are reading. Better comprehension contributes to a 
clearer sense of how a single source fits into the mix of sources that a researcher consults. 

Equally important, the Cornell method gives the note-taker three opportunities to 
practice writing about what they are learning. This iterative practice is especially effec-
tive if the note-taker commits to writing out their ideas in their own words as much as 
possible. Ideally, the summary piece at the bottom of each page will be especially clear 
and meaningful. In some cases, with minor adjustments, the summary statement will 
be ready for inclusion in the note-taker’s paper or presentation.15

Researching with a note-taking system like the Cornell method front loads a consider-
able portion of the work of research and writing. Such note-takers spend time digesting 
and expressing the ideas they are encountering, and this slows the research process down 
considerably, especially compared to less intensive methods like highlighting important 
passages or scribbling brief notes in the margins of research texts. But this extra time 
makes it much easier for note-takers to express their ideas in their formal writing—they 
have put in the work required to genuinely understand what they have read, and they 
have already practiced writing about it. This work in advance makes it easier to use 
information from research sources clearly and accurately. 

Organizing Sources Meaningfully 

Teaching someone to organize sources for research is much like teaching someone to 
tie their shoes: it can be much harder to explain the skill than it is to master the skill. I 

have developed a classroom activity to help 
students warm up their synthesis muscles 
before we enter deep discussion about how 
to organize research sources in a meaning-
ful way. So far, I have used this activity in 
an undergraduate workshop on literature 
reviews and with a group of students who 
were analyzing media coverage of interna-
tional conflicts. It could be adapted to other 
instructional scenarios as well.

I prepare for the activity by finding sample sources for students to practice with. 
Newspaper headlines are perfect for this: they are typically detailed enough for students 

Teaching someone to organize 
sources for research is much 
like teaching someone to tie 
their shoes: it can be much 
harder to explain the skill than 
it is to master the skill. This
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Mark Lenker 447

to pull meaning from, but not so long that students get bogged down with reading dif-
ficult text. When I tried this, I printed out 25 newspaper headlines from the New York 
Times, retrieved through a search for “artificial intelligence.” I gathered headlines on 
a range of topics—anything would do as long as the headline mentioned AI, and the 
headline made sense even when separated from the body of the article. Favorite headlines 
include “How the A.I. that Drives ChatGPT Will Move into the Physical World” (creepy) 
and “When A.I. Bridged a Language Gap, They Fell in Love” (heartwarming, I think?). 
Once I printed my list, I cut the list into strips that students could organize into groups 
(for most classroom settings, you will probably need several copies).

Early in the class session, after only a brief overview of the agenda for the day, I ask 
students to break into groups of two or three and give them these directions:

•	 Organize the newspaper headlines by topic. Make piles of similar headlines.
•	 You should have 4 or more categories. No more than 10 categories.
•	 If you get stuck on a headline, set it aside and come back to it later.
•	 Take approximately 10 minutes for this.
•	 It’s just practice—don’t freak out!

After 10 minutes have passed, we reflect on the exercise as a class. I ask students whether 
they thought this was easy (so far, they have not). I ask a couple of teams to share their 
categories, and students typically come up with good ones (AI and human-interest stories, 
AI in the workplace, tales of AI doom). Then, to really get the students thinking, I ask 
which aspects of AI and society are missing from the headline coverage. The conversa-
tion slows down at this point, but inevitably, someone has some good ideas for this. For 
example, both groups I have worked with have mentioned the energy consumed by AI 
systems, which involves both financial and environmental ramifications.

This activity gives students experience with three aspects of organizing information: 
separating the information into thematically similar clusters, coming up with labels so 
that they can discuss their categories, and extrapolating from their list of categories 
to identify meaningful categories that are not represented. Practice with this kind of 
conceptual work makes it easier to discuss how to bring sources into conversation with 
one another. In fact, this exercise serves as an excellent warmup for discussing synthesis 
matrices, which I address in the next section.

Identifying Conversations among Sources 

In their rubric, Lundstrom and colleagues assess student papers for evidence of explicit 
and implicit techniques that writers use to bring sources into conversation with one 
another, either through language used to indicate comparisons (“alternatively,” “like-
wise”) or through the positioning of source references in relation to one another.16 In 
my instruction, I emphasize organizing sources and ideas into a matrix to make such 
comparisons easier to visualize before students start writing.

To give students a detailed example of how a research synthesis works, I typically 
link to the classic handout “Writing a Literature Review and Using a Synthesis Matrix,” 
by North Carolina State’s Writing and Speaking Tutorial Services.17 It shares the perfect 
amount of detail for a student to really understand the process of research synthesis 
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Thoughts on Synthesizing Information: A Research Skill for Our Time?448

after about 15 to 20 minutes of careful reading. This is a significant chunk of time in a 
one-shot class, so I typically share this handout as an asynchronous resource.

	 For discussions in class, I like to introduce the idea of the synthesis matrix with 
a very simple, familiar example. I ask students to imagine that they are trying to decide 
whether to attend UNLV (a decision they actually faced no more than a few semesters 
ago), and that so far, through various recruiting documents, they have gathered infor-
mation from the university president, the athletic director, the library, a political science 
professor, and the admissions office. These individuals and offices are listed at the top of 
the columns in our sample matrix, along with a sixth box that is left open. The rows are 
labeled with topics that might influence a student’s decision: diversity, sports, research 
opportunities, affordability, and a fifth box that is left open. The various boxes in the body 
of the table contain brief, hypothetical messages that the stakeholders might mention. 
Students can see that the president tends to emphasize strategic priorities, while the ad-
missions office provides hard data on diversity and affordability. The library boasts of a 
comprehensive collection to address research needs, while the political science professor 
wishes the library carried more political science journals. The messages are short and 
exaggerated—the point is to show that the matrix makes it easy to see points of agree-
ment and areas of disagreement among the stakeholders in our hypothetical question, 
and that a similar matrix can help students track agreement and disagreement among 
their research sources (see Table 1).

The blank boxes for stakeholders and topics are especially important. A key element 
of research synthesis is identifying what is missing from the conversation as areas for 
further research. When I ask students which perspectives the matrix does not include, 
they are typically quick to realize that, for example, students, alumni, and local employers 
are not represented. The topics for discussion include similar gaps: there is no mention 
of social opportunities, housing options, and so on. I encourage students to recognize 
gaps in their own research, areas that they might want to learn more about if they had 
the time and expertise. No one expects them to cover absolutely everything during a 
semester-long project, so there is no reason not to explicitly mention directions for further 
research in their work. Professional-grade scholarly studies frequently identify areas for 
further research—students should share that aspect of their research synthesis as well.

Analyzing Sources to Learn Something New 

I do not have any suggestions for teaching strategies that fall under this heading; I only 
have a question that gnaws at me when I reflect on my work. If we are asking students to 
make meaningful syntheses to learn new things, it stands to reason that students would 
need to have a solid understanding of the sources they are synthesizing. I worry that I 
do not always lead students to sources that they can actually comprehend. 

I frequently recommend that first-year students start their research with popular 
sources—a magazine or a book for a popular audience is typically easier to comprehend 
for newcomers than highly technical scholarly journals are. If students begin by building 
their background about their topic from approachable sources, perhaps they will have 
greater success interpreting more scholarly sources later in their research. 
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Like I said, I make this recommen-
dation frequently, but it almost never 
seems to land. If I give students time to 
search on their own at the end of a class 
session, they almost always begin right 
away with the hunt for journal articles. 
The same is true in research consulta-
tions—there is seldom much interest in 
magazine articles or introductory books 
(though students tend to get pretty ex-
cited if there is a CQ Researcher report 
for their topic). 

Am I underestimating early-career students’ capacity to understand journal ar-
ticles? I do not want to stand in their way if they are indeed ready to learn from highly 
specialized research studies. But I do feel that first- and second-year students would 
stand a better chance of comprehending what they are reading if they included a higher 
proportion of reference and journalistic sources in their research. Presumably, better 
comprehension would lead to more meaningful synthesis. This is an area for further 
research and discussion with faculty collaborators. How can we craft assignments that 
result in sophisticated syntheses of sources that students can actually comprehend?

For Further Research 
In their systematic review of the literature on teaching synthesis, Barzilai, Zohar, and Mor-
Hagani identify several directions for further research. Noteworthy questions include:

•	 Do students understand the point of synthesizing information from more than 
one source? Why is seeking out a synthesis of sources more desirable than relying 
on information from a single source?18 Undergraduate students may understand 
the point of synthesis on a conceptual level, but does this understanding guide 
their real-world information choices? How do students determine when to pur-
sue multiple perspectives and when to be satisfied with a few easily available 
sources? 

•	 What sorts of prompts are best for encouraging students to perform meaningful 
syntheses? What language is best for directing students to select relevant infor-
mation, organize that information, and identify and describe connections among 
different sources of information?19 What difference would it make if instructions 
included a sample synthesis matrix?

•	 How does writing annotations and summaries of sources prior to synthesizing 
them make a difference in the quality of the resulting synthesis?20 In my personal 
experience, note taking strategies that emphasize restating ideas in your own 
words make subsequent synthesis much easier. How broadly does this apply to 
other researchers?

In addition to these questions, I would like to know more about collaborative strate-
gies to involve the library in teaching synthesis. Studies by Lundstrom and colleagues 

If students begin by building 
their background about their 
topic from approachable sources, 
perhaps they will have greater 
success interpreting more 
scholarly sources later in their 
research.
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and by Alexandria Chisholm and Brett Spencer both focus on collaborations between 
librarians and composition faculty to assess student work. The resulting assessments 
left librarians in a good position to collaborate on developing meaningful teaching 
interventions.21 Are there other examples of librarians and classroom faculty working 
together to devise teaching strategies for research synthesis? How have these two groups 
worked with writing center colleagues to develop instruction and support for skills like 
note-taking, devising synthesis matrices, and bringing sources together in conversation?

Information synthesis may be a research skill for our time, but it is easy to lose sight 
of it, especially in library instruction and reference work, where it is tempting to depri-
oritize synthesis and concentrate on search techniques and evaluation strategies. But the 
point of search and evaluation is to build a rich, meaningful synthesis that stimulates 
significant learning. We need to help students understand the goal of learning through 
research: bringing different ideas together to arrive at something new.

Mark Lenker is a teaching and learning librarian at the University of Nevada, Las Vegas, email: 
mark.lenker@unlv.edu, ORCID: 0000-0002-5851-6769.
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