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The hidden agenda 

–  One goal of reading expository as part of science 
instruction is for the student to understand a new 
phenomenon or a process (Wiley, Griffin & Thiede, 
2005; Wiley & Myers, 2003; Wiley & Voss, 1996).   

–  This requires more than surface memory or superficial 
processing of the text.   

–  It requires comprehension: the construction of causal 
mental models by integrating and connecting 
information (Kintsch, 1994, Mayer, 1985; Millis & 
Graesser, 1994; Trabasso & van den Broek, 1985). 



Multiple Document Comprehension 
(Britt & Rouet, 2012; Wiley & Voss, 1999) 

Inquiry Question: How and why are recent patterns in global temperature 
different than what has been observed in the past?  

Evaluation,	  Selection	  &	  Integration	  

Inquiry Goal: 
Integrated 
Causal 
Network 



Supporting Integration with Inquiry 
from Multiple Documents 

 Answering an inquiry question from multiple documents requires constructive 
processing because one cannot rely on a single textbase – an overall model 
must be constructed by bringing together evidence (Britt & Rouet, 2012; 
Wiley & Voss, 1999) 

 Multiple document activities force integration to answer a question because 
the answer is not present in any single document 

 Engaging in this constructive activity while reading is how students develop 
more causally rich, coherent mental models of phenomena (Graesser & 
Bertus, 2009; Kintsch, 1998) and comprehension 

 However naïve students find multiple document comprehension difficult   

•  easily overwhelmed by information 

•  fail to integrate information across multiple units of text/sources 

•  develop simplistic models of phenomena 

  



Making the goals for reading clear 

n Can informing students that their goal for 
reading is to integrate and connect 
evidence facilitate better understanding 
from a multiple document inquiry tasks? 



How and why are recent patterns 
of global temperatures different 

than in the past… 
(Griffin, Wiley & Britt, in prep) 

 
 n Causal Chain Lesson/Example 

– Goal is to understand how/why…[hear lesson 
about scientific explanations emphasizing that 
good explanations in science involve several 
causes that are interconnected (using digestion 
example)]. 

n Goal is to understand how/why….[No chain 
lesson] 



Method 
n  143 Middle School students 

n  All students asked to write an essay explaining “How and why are recent changes in 
global temperature different than what has been observed in the past?”  

–  prompted to include specific information from the documents to support their conclusions 
–  to make connections among ideas and use information they learned during the first activity 

n  Set of 7 documents relevant to Global Climate Change (middle school level) 
–  Ice Ages, Carbon Cycle, Greenhouse Effect, Solar Radiation, Fossil Fuels, CO2 

Concentration, Global Temperatures (last 400,000 years and last century) 
 

n  [10 min causal chain lesson] 
n  30 min for reading/activity 
n  40 min for writing (with documents) 

n  Learning outcomes assessed with  
–  essays  
–  recognition task (18 item, T/F) 

 If the amount of energy given off by the Sun remained constant, there would be 
no changes in global temperatures. 



Essay Scoring 
n  Five critical causal concepts, 

and connections among 
them: 
(1)  we are currently in an 

unusually long warming period 
(2)  burning fossil fuels releases 

CO2 
(3)  CO2 is a greenhouse gas 
(4)  greenhouse gases cause heat 

retention 
(5)  atmospheric CO2 levels are the 

highest in 400,000 years 

 
(interrater reliability α = .90, p 

< .05) 



Chain lesson that clarifies goals for 
reading improves many outcomes 

No Chain Lesson  Chain Lesson 

Total Concepts* 3.45 4.65 

Length of Causal Chain* 2.33 3.83 

Core Coverage* 22% 36% 

Core Connections* 1.03 1.53 

Quiz Performance* .63 .75 



A Role for Epistemology 
Nature of Scientific Knowledge: Simple & Certain 
n  Most scientific phenomena are due to a single cause.  
n  Scientific explanations should not change in light of new information.  
 
Nature of Knowing in Science: Connect and reason about evidence 
n  To understand the causes of scientific phenomena, you need to consider 

multiple sources. 
n  You should use evidence to decide whether one explanation is better than 

another. 



More sophisticated epistemology 
relates to better learning 



Conclusions 
n  Students benefitted from instructions that clarified what their goals 

should be as they engaged in answering inquiry questions from 
multiple documents in science.  

n  Informing students that good explanations in science involve 
multiple, linked causes led to better essay coverage and 
understanding of how recent climate patterns diverge from the past.  

 
n  Students report finding these tasks quite challenging. All students 

struggle.  

n  The comprehension skills needed to develop understanding from 
multiple documents AS SUGGESTED IN COMMON CORE  FOR 
SCIENCE are precisely those that all adults need to meaningfully 
interpret information they obtain from the internet. At present, US 
students are most likely to be directly instructed in multiple 
document comprehension skills in the context of AP History classes.   

 



Do reading goals also matter for 
accurate metacomprehension? 

–  Accurate comprehension monitoring 
metacomprehension  
 is critical for the effective self-regulation of study. 

–  However, readers are typically poor at gauging their 
comprehension of expository texts. (Dunlosky & 
Lipko, 2007; Maki, 1998: Thiede, Wiley, Griffin & 
Redford, 2009) .  

–  As a result of poor metacomprehension accuracy, 
readers fail to make optimal decisions about what to 
re-read (Maki, 1998; Thiede, Anderson, & Therriault, 
2003).  



Defining Metacomprehension 
Accuracy 

   Common Procedure:  
§ Read a set of passages 
§  Judge: How well will you do on each test? 
§ Take tests for each passage 

§ RELATIVE ACCURACY is defined as the rank order 
correlations between judgment & actual test 
performance (i.e. how well can you discriminate 
topics that you understood well from topics you 
understood poorly). 

 

Perfect 
1.0 !! 



Defining Metacomprehension 
Accuracy 

   Here is an example of a student who was fully accurate 
in ranking the topics: 

 
    JUDGE  TEST 

–  Volcanoes  5  5 
–  Lightning  4  3 
–  Tornados  3  2 
–  Hail   2  0 
–  Tsunamis  3  2 
–  Avalanches  5  5 
 

Perfect 
r=1.0 !! 



Defining Metacomprehension 
Accuracy 

   Here is a student whose ranking were more typical: 

 
    JUDGE  TEST 

–  Volcanoes  5  5 
–  Lightning  4  3 
–  Tornados  3  2 
–  Hail   4  0 
–  Tsunamis  3  2 
–  Avalanches  2  5 
 

More 
Typical 
Value: 
r=.27 



What factors may lead to 
inaccurate judgments? 

n  Readers may be selecting the WRONG cues as 
the basis for their judgments (Koriat, 1997) 

n  Students may not know what to expect for a 
comprehension test.  

n  Students may not understand what it means to 
“read for understanding” or what it means to 
“comprehend” an expository text. 



Most judgments are based on 
memory for text 

Thiede, Griffin, Wiley & Anderson, 2010 
 

What did you base your judgment on? 
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Students who base their judgments 
on comprehension are more 

accurate at monitoring 
Thiede, Griffin, Wiley & Anderson, 2010 
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Contexts that help students to 
judge their understanding 

n  Delayed Keyword/Summary Tasks after reading 
Thiede & Anderson, 2003; Thiede, Anderson & Therriault, 2003; Thiede, Dunlosky, 

Griffin & Wiley, 2005; Anderson & Thiede, 2007 
 - surface memory fades quickly 

 

n  Self Explanation during reading 
Griffin, Wiley & Thiede, 2007; Jaeger & Wiley, 2014 
–  Focuses readers on quality of situation-model representation 

n  Concept Mapping during reading 
Thiede, Anderson, Griffin & Wiley, 2010 
–  Focuses  less-skilled readers on quality of situation-model representation 

All of the above provide a CONTEXT that makes valid cues 
more accessible and improves accuracy  



Can providing clear goals for reading 
improve metacomprehension? 

Reader Goals, Practice Tests, and Test Expectancy 
–  Can readers select valid cues on their own if they are given more 

information (goals and expectations) about what reading for 
understanding entails? 

n  Memory for text is not comprehension of text  

n  Your goal for reading in science is to understand how 
and why things happen…   

n  Your goal is to make connections between ideas… 

n  Read example texts, see example INFERENCE questions 



Improving Metacomprehension 
with Clear Goals for Reading 

Wiley, Griffin & Thiede, under review 

n  3 Expectancy Conditions instilled in 3 Practice Texts 
–  Told Memory Test, Given Example Memory Tests 
–  Told Comprehension Test, Given Example Inference Tests 
–  No Example Tests or Expectancies (only read texts) 

n  Read and Predicted Test performance on 6 target texts 
–  How many items do you think you will get correct on a 5 item 

test? 
 
n  Everyone got BOTH memory and inference target tests 

–  Final test order counterbalanced 
  

Both metamemory and metacomprehension accuracy were 
computed 



Comprehension Expectancies Help 
Metacomprehension Accuracy 

 Wiley, Griffin & Thiede, under review 

Similar results obtained in Thiede, Wiley & Griffin, 2012 



n  Better metacomprehension accuracy was seen 
when participants were given reading goals, 
expected comprehension tests, and had an idea 
of what a comprehension item would be like. 

n  Some evidence that expectations can guide 
selection of valid cues 

n  Can an intervention that makes valid cues more 
accessible, along with expectancy that guides 
selection, further improve monitoring accuracy? 



 
 

Instilling both Reading  
and Processing goals  

 Wiley, Griffin & Thiede, under review 
 

n  Comprehension goal or not  
§  Told Comprehension Test, Given Inference 3 practice tests 
§  No Test Information, No Practice Tests 

–  (just read the 3 practice texts) 

n  Self-explain silently while reading vs. not 
§  Make connections, say how and why sentences relate, 

explain relations (Based on Chi, 2000) 



Both Comprehension Expectancy 
and Explanation Instructions Help 



Readers need to know what 
Reading for Understanding  

means 
 n  In combination, both practice tests (on OTHER topics) 

and self-explanation instructions helped readers to 
monitor their own understanding on NEW texts. 

n  Many readers do not realize goals for reading in science. 
n  Readers need to be directed to read in order to 

understand HOW AND WHY and to consider cues related 
to those goals when judging understanding. 

n  Ultimately, giving students a better sense of 
“understanding” is critical for effective self-regulated 
studying as they attempt to comprehend information 
from expository text in science. 


