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The Problem

Socio-scientific issues (SSIs) are “complex, 
open-ended, often contentious dilemmas, with 
no definitive answers” (Sadler, 2004, p. 514)

Opportunities—but not requirements—exist 
from national science standards guidance

Prior research shows using SSIs is valuable, but 
not widely done



Research 
Questions

1. Why do teachers choose to teach about SSIs? 

2. How do secondary teachers go about 
incorporating SSI activities into their 
curriculum? 

3. What difficulties do teachers report in 
engaging students in (a) controversial topics 
and (b) evidence-based thinking and 
learning?



Participants 
and Setting

Zoom interviews with 18 middle and high 
school science teachers from mid-Atlantic and 
Southeastern states

Participants were part of 2018 or 2019 Summer 
Institute on connecting scientific models and 
evidence in Earth/environmental science

 The MEL Project

20-90 minutes each, recorded and transcribed



Analytic 
Questions

Why do teachers choose to teach about SSIs 
and how do they go about it?

What are the challenges of incorporating SSIs 
into the curriculum?

What are the affordances and outcomes of 
incorporating SSIs into the curriculum?



Coding 
Process

Three researchers did an initial pass of subset 
of transcripts then discussed potential themes

Divided transcripts among us, with peer 
debriefing and discussion afterward



Results I: Why 
teachers teach 
SSIs

Theme Example

Help students 
understand competing 
ideas in science

Always looking for evidence that contradicts with the theories. So I want to give students 
an open mind... encourage them to think... present the science, but then what are some 
arguments against the science that would exist... I think that’s really stimulating to the 
students….so I really like finding evidence, things that contradict theories. (T12)

SSI lessons invite 
students into real 
world problems

Talking about climate change and how climate change affects us and how it affects 
different people’s socioeconomic status. (T18)

SSI topics relate to 
students’ lives and 
build skills for their 
future

And I want them to know how to be lifelong learners and how to take that approach to 
different situations when they find a new situation and [are] not sure how to approach it. 
And then they kind of think, you know, Hmm. And they start applying some of those things 
without even thinking about that that’s what they’re applying. That’s what I like to see. (T4)

Potential for strong 
student engagement

[I choose topics that] are things that are generating the most conversations in the 
classroom with the students and have the highest levels of engagement. And not that it’s 
all about, like, what do you like to do? We’re only going to do the things that you like to do, 
but at the same time, like I want to keep them engaged. (T3)

Effective for practicing 
NGSS Science and 
Engineering Practices 
(SEPs)

It’s implementing the, um, science practices….I guess also the engineering 
practices….evaluating a theory, looking at the evidence and drawing a conclusion.. 
different ways to, incorporate more of those types of activities with the students. ...I feel 
the students these days, they don’t know how to think rationally like a scientist….I think it’s 
all so new to them. They're just used to memorizing things and science. (T12)



Results II: 
Challenges in 
teaching 
science

Theme Example

Abstract topics 
difficult for students

Any really abstract concepts teaching about subatomic particles in the atom...origin of the 
universe, you know, where did the elements come from? Students have difficulty 
understanding how did like the big bang theory…(T12)

Students struggle 
with vetting and 
evaluating evidence

I think a lot of what I struggle with teaching-wise is more scientific literacy than actual 
content topics. Um, just really getting my students to understand sort of what makes 
something valid in science and to think scientifically and to recognize... plausibility versus, 
you know, probability and just kind of understanding data. (T11)

Students struggle 
with reading overall

Just to make sure that kids are really actually getting information from each one...even 
simplifying some of them for some of my modified courses...I mean, reading is just a 
challenge in general. (T11)

Students don’t want 
to talk in class

The more affluent the school [where I’ve worked] has been... the less willing the students 
have been to say anything.. It’s been more about how do I even get them talking and how 
to [get] them having meaningful conversation that is both logical and rational. (T3)

Beliefs conflict with 
science “knowledge”

The attack on information and reliability of information has, especially in the community 
that I’m in…[students are] like, well, I don’t really care what you’re telling me because your 
data is your data. I’ll just go find my own. (T3)



Results III: 
Affordances 
and Outcomes

Theme Example

Increase discourse, 
such as through the 
evaluation of lines of 
evidence against 
competing models

So we all have the same evidence as we all have the same models. They would 
not come to a consensus, but they all were really, really good at talking about 
what their different points were and why they felt strongly about doing their 
project that way. Well, their activity that way. And when I had had that open 
conversation with them, I felt like, well, this is actually more meaningful than 
having them all do the same thing. (T14)

Students practice 
using evidence to 
make arguments, 
resulting in deeper 
thinking

Forcing them to sort of look for evidence and then make a decision based on 
that evidence rather than just, Oh, well, that’s what it says. So it must be true. 
You know, that’s what it says, but does it really support what I’ve decided here 
and what I’ve seen is happening? And it just takes it to that next level of 
thinking, which a lot of them will just Google it and whatever comes up first is 
the right answer. You know, they have to come up with their own ideas, they 
can’t just find the answer. And that’s always a good thing in this day and age 
where they can’t just rely on a computer to find the information. You have to 
think about it. So it made them think more. (T8)

Evaluating sources of 
information on 
controversial topics

You know, you gotta understand what your point is through evidence….that 
word model is really talking about a statement or a stance, then you gotta use 
the evidence to figure out, which one’s going to back up the most? And my 
hope is that what you end up with is in five, 10, 15, 20 years, you have more 
scientifically literate people on the internet. (T14)



Discussion

Teachers find using SSIs valuable
 Students make connections to “real world” and 

build skills for the future

SSIs (and MELs) can help students evaluate 
based on evidence

SSIs encourage student engagement especially 
via discourse



Implications 
for Research

Teachers need ways to understand students’ 
progress toward using evidence to support 
arguments and toward overall content 
understanding

Scaffolding the process of justification is a 
critical part of teaching SSIs and what best 
prepares students for interacting within a 
democratic society—how to best do this?



Implications 
for Practice

Supporting teachers to integrate SSIs is 
valuable
Having a flexible structure helps bring in the 

topics to existing curriculum
 Interdisciplinary opportunities
 Requires differentiation for many groups but 

still seeing positive outcomes (MEL use)

Need to do more to bring SSIs into preservice 
teacher ed (many of our teachers very 
experienced but still find training helpful)



Summary 
Thoughts from 
T1

 “…from a content side of things I feel like they 
were able to come to the conclusions and, and 
well supported conclusions….I enjoyed how it 
highlighted scientific thinking deficits and also 
writing deficits and explaining deficits.”



Next Steps

More detailed analysis of interviews is ongoing

Manuscript submission goal summer 2021 
(Journal of Science Teacher Education or 
Teaching and Teacher Education)
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Example of student completed Model-Evidence Link (MEL) diagram 

The Model-
Evidence Link 
(MEL) 
Diagram



Causes of current climate change

Hydraulic fracturing & earthquakes

Value of wetlands

Formation of Earth’s Moon

MEL Topics



Students are 
introduced to the 
explanatory 
models and rate 
model plausibility 

MEL Step 1: 
Model 
Plausibility 
Ratings



Complete the MEL 
diagram using the 
evidence texts as a 

resource

Students work in 
groups to come to 

consensus about the 
arrows to draw

MEL Step 2:  
Examining the 
Evidence



Complete a written explanation task after 
completing the diagram and then re-rate 

plausibility of the models

MEL Step 3:  
Explanation 
Task



Build-a-MEL 
Topics

Extreme weather & climate change

Origins of the Universe

Fossils & Earth’s past surface
Availability of freshwater resources



baMEL: 
Supporting 
Students’ 
Agency
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