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ABSTRACT

In a vast multilingual country like India, primary education is
offered in various languages as Mediums of Instruction (Mol) to
support the state languages and foster social justice in education.
An important milestone of primary education is to help learners
develop comprehension skills in Mol to process information and lay a
strong foundation for education. Comprehension involves ‘inference
generation skill’ that helps learners formulate multiple possible
answers. Teaching and assessment in India have a product-based
content testing approach and teachers are not trained to deal with
individual differences in responses in a constructive manner. In this
paper, learners are assessed in oral and print mode to understand
what gives rise to individual differences in comprehension through
Hindi as Mol. A group of 30 bi or multilingual learners, 7 to 12
years old, attending Class IV in state run primary schools in
Bihar (India) participated in the study. A quantitative analysis of
learner performance shows that inference generation is affected by
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modality (oral or print), gender and the complexity of inferences.
A qualitative analysis of individual variations shows that of the total
number of inappropriate responses to comprehension questions,
many refer to experiential or world-knowledge inferences but fail
to link them to the specific story-based information. This indicates
difficulties with inference generation and the ability to select only
the relevant parts of the response. The findings have implications
for pedagogical methods of promoting inference generation skills
using world knowledge in combination with text-based information
to offer meaningful feedback.

Keywords: Narrative comprehension, Medium of Instruction (Mol),
inference generation, propositional inference, pragmatic inference,
world knowledge.
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Introduction

In a vast multilingual country like India, primary education
is offered in different languages as Mediums of Instruction
(Mol) to support the state languages and foster social justice in
education (Mohanty 2018; Enever 2018). However, a country
that has a vast linguistic diversity with 462 spoken languages,
Mol is available only in 31 languages, and has been reduced
from 67 languages in the 1970s, as reported in a study by
Meganathan (2011).

A large number of Indian schools, run by central or state
governments, at the primary level offer at least two or three
languages. But learning needs to happen mostly through the
medium of instruction. Many learners from low SES families fail to
reach grade appropriate comprehension skills in Mol because there
is less or no overlap between home and school language, which
creates a linguistic barrier and leads to poor learning outcomes. This
has been widely documented in the recent years by ASER survey
reports (Pratham, 2014, 2017) and research in Indian classrooms
(Meganathan, 2011). Another critical learning problem came out
in recent research in Indian classrooms is that independent study
skills are underdeveloped because the classes are teacher-centric
with a lot of read aloud and repetition exercises and assessment
being based on rote learning of prescribed answers to questions
that test content knowledge (Alcott and Rose, 2017; Banerji,
2017; Lightfoot et al., submitted). Furthermore, since children
and teachers are multilingual, language mixing in classrooms is
an often pedagogical strategy, though much of the multilingual
practices are not planned to support learning the target language;
they largely stay at the level of literal translation (Clarke, 2001,
2003; Wei, 2017; Brinkmann, 2018; Mathew et al., submitted). So
both home environment and classroom practices are not conducive
to the development of knowledge of Mol in children from low SES
families (Jhingran, 2009; Mohanty, 2018).

Challenges in Developing Comprehension Skills in Primary
Schools in India

Primary schools running by state governments in India frequently
face the challenge to develop comprehension skills in the medium
of instruction (Mol). Language textbooks contain a higher number
of narratives and a few expository texts that serve as inputs
based on which decoding and comprehension skills in the Mol are
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expected to develop. Comprehension is an important school skill
as it helps learners process information and understand concepts
across subjects and lay a strong foundation of education. However,
to develop comprehension skills it becomes incumbent on one’s
vocabulary, phonological awareness and morpho-syntactic
knowledge in the Medium of Instruction (Mol) as well as word
decoding skills. A majority of the urban poor and rural Indian
children who come from low SES families live in multilingual
environments, but their parents are not able to support them
with literacy practices at home. Quite naturally their academic
proficiency in Mol is low and development of higher order study
skills such as decoding and comprehension, either oral or print, is
negatively affected (Jhingran, 2005).

In addition to low proficiency in Mol, another factor that
hinders development is instructional and assessment practices.
Indian teachers in low cost government schools are found to
heavily depend on textbooks and focus more on memorisation of
factual information, read aloud sessions and translation of content
instead of developing independent comprehension and critical
reading skills (Clarke, 2003; Banerji, 2017; Mukhopadhyay et
al., 2020). Indian school education policy documents bring out
the lack of transacting knowledge through comprehension in
class. A compelling document identifying that ‘the load of non-
comprehension’ in school going Indian children ‘is a pernicious
burden’ causing poor quality of education was brought out in the
1993 government of India report, Learning Without Burden (also
known as Yashpal Committee Report). Similar arguments echo in
the Position Paper of the National Focus Group on Indian Languages
and Position Paper on the National Focus Group on English (NCERT,
2006), and the National Curriculum Framework (2005). Poor word
decoding and reading comprehension outcomes have also been
reported by ASER studies conducted with 6,00,000 children across
India. The ASER reading test has shown that more than half of
all children in Class V could not read a Class II level text fluently
(Pratham, 2017). This results in poor learning outcomes and school
dropouts, affecting girls more than boys (Unesco’s Education Report,
2015). In practice this problem continues to impact students in
low cost government schools. This paper makes an attempt to
study critical issues in the development of comprehension ability
of learners in schools that have Hindi as the medium of instruction
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in the state of Bihar. The study would look at comprehension
difficulties of young Indian learners who are from low SES families
and lack literacy exposure and parental support at home.

Assessing Comprehension

Successful comprehension, either in the oral or print mode,
involves a higher-level skill—inference generation—which allows
learners to develop a deeper understanding of the text. It helps
in expanding and paraphrasing messages in more than one way,
learning to understand new content, and make connections
between old and new information. As teaching and assessment in
India are largely approached as product based learning (Clarke,
2003; Chand, 2011; Smith et al., 2005), teachers are not always
trained to assess learners’ comprehension skills in a constructive
manner. So they fail to draw estimates of individual differences in
comprehension levels. Thus, when learner responses do not match
the teacher key, they are often considered erroneous and therefore
discarded (Brinkmann, 2018; Milian Winch, 2019). It is essential
for teachers to appreciate that being able to infer is proof of growth
in the learner’s cognitive-linguistic skills because they can now
‘access’ and ‘generate’ ideas to fill-in information that is implicit
or unsaid in a text (Kendeou, 2015; Cain et al., 2001). It also
enhances a child’s social cognition, as inferences can be guided
by their experiential knowledge helping her assign mental states
to herself and others (Astington and Jenkin, 1995). So, inference
generation skills are likely to give rise to individual differences
in comprehension skills and most importantly teachers need to
recognise and handle such differences effectively.

Assessing individual differences in comprehension skills and
improving pedagogical practices to develop such skills has been
a neglected area of research in the Indian context. This paper
attempts to explore this gap by assessing comprehension skills
and analysing variations in responses to understand how to give
feedback to develop inference generation skills. So, in this paper
individual differences in comprehension will be examined in
primary level low SES Indian children for the first time. Through
an in-depth analysis of learner attempts to derive inferences within
a range of variation from the constructed key of the narrative tool,
the paper in a novel approach aims to also raise teacher awareness
of how variation in individual responses can provide material for
constructive, meaningful feedback.
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The MultiLiLa Project

Recent research in India led by the University of Cambridge in
collaboration with Indian universities has revealed that children
from low SES and challenging contexts have better learning
outcomes when the Mol overlaps with at least one of their home
languages (T'simpli et al., 2020). This research is carried out within
the Multilingualism and Multiliteracy (MultiLiLa) project (Tsimpli et
al, 2019) which aims to increase awareness and knowledge about
the link between learning levels of literacy and numeracy, cognitive
abilities and the languages of instruction that multilingual children
in India are exposed to. The project is a four-year longitudinal study,
beginning in 2016, and operates across three research sites—
Delhi, Hyderabad (Telangana) and Patna (Bihar). In addition to
administering a series of language, numeracy and cognitive tasks
to the children, the project also involves observations of lessons
in the schools these children attend. Broadly, these observations
seek to explore within 30 minutes of lessons— (i) what languages
are being used by the teacher and the learners, (ii) at what stages
during the lesson and (iii) accompanying what types of activities.

Evidence from the MultiLiLa project from language
comprehension, oral and written, of a large cohort of 498 learners
in Class IV enrolled in Hindi Mol schools in Patna and in Delhi has
revealed interesting discrepancies between the two modalities. The
children were tested on reading comprehension using the ASER
literacy tool, which was supplemented with two novel comprehension
questions about a story corresponding to the highest level of reading
skill. The results from the reading assessment show that learners
show good letter and word decoding skills (85 per cent accuracy)
but drop in sentence and text reading (72 per cent) while score
lowest in story comprehension (67 per cent) (Balasubramanian et
al., 2020). In the same study, the same cohort of children was
tested in oral comprehension skills using picture-retelling tasks
taken from the MAIN manual (Gagarina et al., 2012). In contrast
to reading comprehension scores, oral narratives showed better
comprehension skills.

The present study focuses on a small set of 30 children from
the larger cohort of children studying in Patna schools with the
aim to compare narrative oral comprehension with reading
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comprehension responses more closely. The study focuses on
inference generation, a higher order comprehension skill, and
how children use a combination of text-based situation model and
world knowledge to draw inferences (Perfetti and Stafura, 2015).

Inference Generation

During reading, the reader constructs meaning at various levels,
which might be accurate or near accurate with respect to the text’s
content (Chikalanga, 1992; Cain et al., 2001). Text understanding
is reflected through a variety of inferences according to the learner
abilities to make connections between ideas presented in a text (text-
based inferences) or to retrieve and connect background knowledge
(from long term memory) during the meaning making process
(world knowledge based inferences). Thus, inference generation
involves three cognitive processes— (a) access background or world
knowledge, (b) integrate it with text information to (c) generate links
that are not explicitly stated in the text (Kendeou, 2015; Cain et al.,
2001; Perfetti and Stafura, 2015).

Inference generation can be further subdivided to help language
teachers design questions for assessing this skill by taking into
account different comprehension needs and levels of learners. To
substantiate this need of designing inference generation questions
at different levels of complexity, Chikalanga proposes inference
generation taxonomy with two categories (p. 698):

e Propositional inferences (Prols) also called text-based inferences
are considered ‘true-inferences’ because these are generated
from the content of the text. Prols are ‘convergent’ in nature
since only one acceptable answer is available based on the
linguistic input provided in the text; thus within a contextual
setting or story structure, disagreements on Prols are less likely.

¢ Pragmatic inferences (Prals) or world knowledge based
inferences, on the other hand, are considered ‘not always true’
because they depend upon prior knowledge or world experience
which are arbitrary; Prals are ‘invited inferences’ as these
inferences are beyond the linguistic input given in the text, and
‘divergent’ in nature since there is always a possibility of more
than one answer or variation in the inferences because of prior
knowledge, individual differences, and shared communicative
context.
Since Prals rely upon the understanding of both the text and

the context of the text, they involve a higher level of cognitive
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processing. This is also one of the reasons that Prals are more
difficult than inferences that are Prols. Therefore, although Prals
are considered ‘not always true’, they can assess learners’ higher
level of meaning making abilities while comprehending a text.
But such inferences can also give rise to individual differences in
inference generation abilities.

Assessing Inference Generation Abilities

The human mind has information about people, actions, events,
objects, nature and abstract concepts. This information is based
on a person’s family, social and academic experience and referred
to as one’s world knowledge structure. This knowledge contributes
to one’s inference generation abilities. While comprehending a
text on a familiar topic, a reader derives world knowledge based
inferences as they relies on various information sources like prior
knowledge or real-world experience.

Similarly, the reader forms a situation model, i.e., constructs a
micro-world of the text information with links in between ideas (e.g.,
characters, actions, events), which helps to select and track what is
important in the text to comprehend. This creation of a micro-world
resembles everyday experience from the real-world which nobody can
take away or detach the reader from. As a result, if these structures
are activated in the process of text comprehension and the reader
incorporates world-knowledge related content, chances are higher
for accurate text-based inference to take place (Perfetti and Stafura,
2015). Therefore, to aid learners’ comprehension abilities, the key
assumption is the need to create a substantial number of inference
generation opportunities to help them make a rich representation
of the text in mind. Also, to validate the inferences generated by
learners by reflecting on their world knowledge structures, there is a
need to create or use tasks that account for their world knowledge as
well as take into account different responses of learners (Aukerman
etal., 2017). Using a verbal protocol analysis to understand learners’
engagement with their thought processes (Cote et al., 1999), asking
them questions to have an estimate of their understanding of the
text in parts (Long and Golding, 1993), and assessing representation
of story grammar in the extended text (Gagarina et al., 2012; Taylor
2013) are a few ways to assess skills of both propositional and
pragmatic inferences.

To summarise, in using inference generation learners are likely
to show individual differences and it is crucial for teachers to
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gain awareness about how to accommodate variations in learner
responses to recognise different levels of these abilities and provide
meaningful feedback (Cain et al, 2001; Aukerman et al., 2017). This
paper presents, through an in-depth analysis of learner responses,
how individual differences in inference generation can be identified
and treated.

The Study

The study reported here is part of the four year MultiLiLa project
presented above. Here we report on the comprehension of 30 Hindi
speaking learners studying in four primary schools in Patna, the
capital of Bihar, India. In Bihar state, Hindi is the local language,
although people also speak Magahi, Maithili, Bhojpuri, and Urdu,
which make many of the learners bi or multilingual (44 per cent).

Research Questions
The study addresses the following research questions:

1. Do language comprehension questions presented in the oral
and the print modality help learners generate inferences equally
well?

2. Do comprehension skills differ in boys and girls?

3. Do learner responses vary across different types of inference
generation?

4. Are there individual differences in inference generation for
narrative comprehension and if so, which are they?

Method

Participants

Thirty learners (M=16; F=14) from Class IV participated in this
study. Their age ranges from 8 to 11 years (mean age = 9.44; SD
= 0.89). Of the 30 learners, 27 reported as Hindi to be their L1 (90
per cent), while 1 reported Bhojpuri (3 per cent) and 2 reported
Urdu (6 per cent) to be their L1. Note that though 90 per cent of
the children reported that they speak hindi at home, the variety
is different from the standard variety used as Mol in schools they
are enrolled. The variety of hindi used for school instruction is
considered ‘shudh’ or standard and the learners are expected to
develop academic proficiency in it. The absence of use of standard
variety of hindi and use of other dialectical variations of it at home
is likely to create a gap between home and school language and
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this may put the children at a disadvantage. Of the 30 learners,
13 learners (44 per cent) used more than one language at home,
whereas 17 learners (56 per cent) stated they knew only one
language, namely hindi.

Table 1: Learner profile

Mol Parent
q Number Age (Hindi) .
q Medium of Age . occupation
City : of (Range Child overlap A
Instruction 5 3 Mean | . ... q q (with
(State) Children in bilingualism with .
(MoI) (SD) literacy
(N) years) home .
practices)
language
Patna | Hindi 30 8 years [9.44 |44 % 100% 53.33%
M=1 6]’ months
to11
years 8
months

In the study, a child questionnaire was used with subsections on
child bilingualism and on socio-economic details and it was found
that the learners were from lower socio-economic (SES) background
families whose parents work mostly as daily labourers, vegetable
vendors, auto rickshaw drivers and so on. These professions are
without much involvement of literacy practices and serve as a low
indicator of parental literacy.

Tasks Used

Narrative Comprehension Task

The Cat Story from the MAIN (Gagarina et al., 2012, pp. 111-117)
was adapted to an informal oral variety of Hindi and an Indian
male voice was used to record the audio input. The story had a
setting (time and place) and three short episodes each comprising
story structure elements such as—Goal, Attempt and Outcome.
The three episodes were presented through a sequence of three
picture panels and each panel had two pictures in it. So, the three
episodes were depicted through six pictures (refer to Appendix 1
for the story details). The story had nine comprehension questions
to draw upon inference generation abilities (refer to Table 5 in
Appendix 1).

For assessing comprehension skills, scoring sheet was used
to assess performance on the comprehension questions and the
key provided in the MAIN manual (refer to Tables 2 and 3 below).
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These comprehension questions were in sync with story structure
elements (refer to Table 5 in Appendix 2). For example, three
questions (Questions 1, 3 and 4) targeted three goals (Cat, Boy, and
Cat). The other six questions elicited answers around internal state
terms, i.e., terms expressing physiological (e.g., hungry, thirsty),
perceptual (e.g., see, hear), emotional (e.g., happy, sad), linguistic
(e.g., say, tell), mental (e.g., think, believe) and consciousness terms
(e.g., alive, awake, asleep) (see Gagarina et al, 2012 for details).

For the purpose of examining two types of inference generation,
the questions were classified into two categories:

e Propositional inference (Prol): Questions 1, 2a, 3, 4, and 5a

¢ Pragmatic inference (Pral): Questions 2b, Sb, 6a, and 6b

The comprehension questions to which answers can be
logically derived from the audio and video input were classified as
propositional inference. For example, for Question 3 (Why does the
boy hold the fishing rod in the water?) the answer can be logically
derived from the text (At the same time the boy began pulling his
ball out of the water with his fishing rod). The comprehension
questions which did not have explicit answers in the audio text
are categorised under the Pral category. For example, Question 6b
(Imagine that the boy sees the cat, how does the boy feel?) does not
have its explicit answer in the linguistic input provided in the text.

The researcher read out the questions to each learner in hindi
one at a time and participants answered in the same language. If
any answers or responses were not convergent with the answer
key, the researchers noted down such responses under the
comment section in the scoring sheet. Based on the differential
answers provided by the children in response to the questions, we
will analyse these answers and consider if such answers can be
improved with the help of feedback.

ASER Literacy Task

The ASER literacy tool in hindi (Pratham 2014, 2017) was used
which measures: letter naming (10 items), single word reading
(10 words), reading of sentences (4 sentences), reading of a story
(9 sentences), and two novel propositional inference questions (2
questions). This paper reports, results from the two propositional
inference questions each carrying one mark.
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Results

Results on learner performance according to the four research
questions (RQs) are reported.

Research Question 1 and 2: Impact of modality and gender on
comprehension

Learner performance on narrative comprehension across two
modalities—oral and print (ASER test) in boys and girls are
presented in Figure 1.

84%
82%
78%
76%
74%
72%
70%
68%
66%
64%

81.63%

l ASER (print) %
NRT CQ (oral) %

Performance (%)

Male Female

Figure 1: Performance on ASER test and oral narrative comprehension

Figure 1 shows a gender effect on narrative and reading
comprehension scores. Specifically, girls performed better at
81 per cent than boys at 74 per cent across oral and written
modality although this difference was not found to be significant
on a one way within group ANOVA test (Gender X Test type) on the
ASER comprehension (df =1.28, F =0.109, p<0.74) or the narrative
comprehension (df =1.28, F = 0.802, p<0.37) tasks. Performance
on narrative comprehension (78.14 per cent) was higher than
performance on reading comprehension (75.42 per cent); this
difference was found to be significant on a t-test (df=29, t= 23.05%,
p<0.05). But performance in the two tasks was not correlated
(r = 0.05, n.s.) meaning that a higher level of oral comprehension
did not predict better performance in print comprehension,
contrary to previous findings that oral skills correlate with print
skills corroborating the simple view of reading (Cain et al. 2001).
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Research Question 3: Impact of levels of difficulty of inference on
comprehension

Learner performance on narrative comprehension under two
types— (i) propositional inference and (ii) pragmatic inference are
compared with (iii) propositional inferences from the ASER test
and presented in Figure 2.

90% 82%

80% A 74%

70% A I%
60% -
50% -
40%
30% +
20%
10% 4
0%

—

Performance (%

Propositional QS (oral) Pragmatic QS (oral) Propositional QS (print)

Figure 2: Performance on propositional (oral vs print) and pragmatic inference

Propositional inferences in the narrative task was highest
(82 per cent) followed by pragmatic inferences in the same task
(74 per cent) while lowest performance was in propositional
inferences in the reading task (64 per cent). The three measures
significantly differed in a one-way GLM repeated measures test
(1X1X1: inference type) (df=2, F=4.16*, p<0.05). Oral propositional
inferences correlated significantly positively with oral pragmatic
inference (r=0.55* , p<0.02). But surprisingly propositional
inferences in the oral and reading tasks were not correlated (r=0.14,
n.s). This implies that within the same modality, here oral, there is
a positive correlation between a lower and higher level of inference
generation performance.

Research Question 4: Individual differences in learner responses in
inference generation

An in-depth qualitative analysis of instances of the range of learner
responses—f{rom more to less accurate—was made to understand
what gives rise to individual differences in inference generation.
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The range of responses were analysed to look at the proportion of
responses that do not converge with the answer key and how this
can form material for teachers to provide constructive feedback.
Note that this analysis is with respect to only the oral narrative
comprehension task. Since, the print comprehension task had only
propositional inference, such an analysis was not undertaken. The
analysis of learner errors across the questions for propositional
inference (Figure 3) and pragmatic inference (Figure 4) are presented.

40% 80%
35% 34% 70% 67%
__30%
& 25%
g 20%
& 15% -
10%
5%
0%
Qs4 Qs2a Qsl Qs3 Qs5a Qs2b  Qs6b Qsba  Qs5b
Propositional inference Pragmatic interence
questions questions
Figure 3: Propositional inference Figure 4: Pragmatic inference

The errors are presented as percentage frequency count in a
decreasing order across the two inference categories. Note that
learners are less accurate with more demanding inferences as
indicated in Figure 4 in comparison to Figure 3 above.

Let us now look at some examples of actual learners responses
from propositional and pragmatic questions in a qualitative manner
to understand what gave rise to individual variations in narrative
comprehension.

Qualitative Analysis of Propositional Inference Questions

Table 2 contains the frequency and range of answers for each
propositional question divided into four categories—(i) correct (ii)
partial situation knowledge, (iii) world knowledge and (iv) irrelevant
or incorrect answers.
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Table 2: Learner differences in propositional inference questions

fish/takes the chance/
opportunity when the
boy is not looking

likes the fish

g Partial
Propos1!:10nal Correct situation LAz Irrelevant
Questions knowledge
knowledge
Q1: Why does the cat On seeing the It liked the
jump or leap forward? butterfly butterfly
Ans: wants/to get/ 25 2
catch/chase the On seeing the
butterfly/to play with butterfly
the butterfly
Q2a: How does the cat Will catch it It was hun
feel? again gy
Ans: Angry/ bad/ To catch the | It felt like eating
disappointed/ hurt butterfly the butterfly
21 It felt like eating &
I will catch It is tast
the butterfly Y
again To eat the
butterfly
Q3: Why does the boy
hold the fishing rod in
the water? 28 0 0 2
Ans: Wants/ to get his
ball back
Q4: Why does the cat
grab the fish?
Ans: Decided /wants Because the cat
to eat/have/steal the 20 It was hungry 0

It became
greedy after
seeing the fish

It likes the fish
so much

It could
not get the
butterfly so

started eating
fish

It felt good to
see the fish

It was hungry

Because cat
was feeling good
to see the fish

54

It was feeling
sad

The felt good to
see the fish

Indian Educational Review, Vol. 58, No. 1, January 2020




What Guides Inference Generation? A Study...

Q5a: how does the boy
feel?

Ans: good/ fine/ 29 0 0 1
happy/ please

Of the five questions, answers to two questions—2a and
4—have more instances of divergent answers. For instance, for
Question 2a, 30 per cent of the learners were either not able to
integrate reaction of the cat when it fails to catch the butterfly; they
either expressed a partial situation model that the cat would try to
catch the butterfly again or they used world knowledge of another
episode where a cat can eat a fish and linked it to the butterfly and
this is a faulty inference. For Question 4, the intension or goal of
the cat is to be expressed. But 34 per cent of the learners were not
able to build this inference that the cat in his mind decides to steal
and eat the fish. They either gave the mental state of the cat being
hungry or greedy, which is a partial situation model integration or
they used world knowledge that cats like fish.

Qualitative Analysis of Pragmatic Inference Questions

Table 3 contains individual differences in answering the
pragmatic questions presented in four categories as mentioned for
propositional inference based responses in Table 2.

Table 3: Learner differences in pragmatic inference questions

5 q Partial situation World
Pragmatic Questions Correct knowledge knowledge Irrelevant
2b: Why do you think 10 The cat had Because the 6
the cat is feeling thought of eating | butterfly
angry/bad? the butterfly was yellow
Ans: Because cat in colour
could not catch the So that it can Because
butterfly/fell into the eat there was
bush/it hurts to fall a beautiful
into a pricky bush butterfly

How to eat it Because the
Because cat was Efiitifg

till h
SUL hungry beautiful
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The cat wants
to eat

The cat wanted
to catch the
butterfly to eat

Because it will
be very delicious
to taste and eat

Became greedy
by seeing the
fish

Because there
was a fish

Because the
butterfly was
sitting on the
bush

So that the cat
eat

Sb: Why do you think 27 So that he can

the boy is feeling play again with

good /happy? that ball

Ans: Because he has He used his

got the ball back fishing rod aptly.

6a: How does the boy 26 = sad: 4
feel? angry: 20;

Ans: Bad/angry/ bad: 5; shows

mad displeasure:1

6b: Why do you think 22 Because he It is not
the boy feels bad/ struggled hard good
angry/mad, etc.? manners to
Ans: Because the cat ea't others’
ate/ is eating/ took/ things

has taken his fish
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The boy was
catching the fish
for a long time
but could not
eat it

Because he
worked hard to
catch fish and
that cat came

Because he
struggled hard
to catch the fish

To answer the pragmatic questions leaners needed to access
and link world knowledge to the text or the episodes to complete
the situation model. These questions were, therefore, more difficult
to answer than the propositional inference ones. A question like
2b shows variation in inference generation at 47 per cent—there
are responses listed in partial situational model where learners
have related the causality of the cat’s reaction to eating the fish,
which is faulty. The fish is irrelevant in this episode. The cat is
feeling bad because the butterfly escaped and the cat fell on the
bush. Mentioning the fish or eating the butterfly basically shows
that the child was unable to focus on the previous episode. The
child already knew how the story ended so the child could not
inhibit herself from making reference to a later episode of the story
and focus only on the episode that the question was about. Some
of the responses listed under world knowledge show that these
learners have been able to only access how the butterfly looks like
and fail to generate episode specific inference. Again in a question
like 6b, learner variation in inference happens because they focus
on the boy’s failed attempts and not link the boy’s reaction to the
act of the cat (stealing and eating the fish). These are instances of
building partial text model.

Feedback

Learner responses on the propositional and pragmatic inferences
that show partial and world knowledge inferences can be taken
up as partially correct answers. They can also serve as material
for constructive feedback. Teachers can guide learners to generate
more accurate inferences by helping learners ‘notice’ what is
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missing or what needs to be selected. Thus, the proportions of
learner responses on which feedback may be provided are listed
in Table 4.

Table 4: Reassessment of Performance

Percer:::ge of correct rl::;::lns?sg:h‘;i Percentage of
ponses i (il correct responses
Propositional Inference

1 83% 11% 6%
2a 70% 27% 3%

94% - 6%

67% 33% -
Sa 97% - 3%

Pragmatic Inference

2b 34% 47% 20%
Sb 90% 7% 3%
6a 87% 13% -
6b 73% 24% 3%

In Table 4 it can be seen that the learners’ use of alternative
forms of propositional inferences has led to a decrease in total
percentage of incorrect responses for three questions and they
are as follows— Qs4 (34% to 0%), Qs2a (from 30% to 3%), and
Qs (from 17% to 6%). The error rate for pragmatic inference has
decreased for the questions 2b (67% to 20%), 6a (13% to 0%) 6b
(27% to 3%) and Sb (10% to 3%).

Discussion

A reassessment of learners’ inference generation abilities was
brought about on the basis of our analysis of the learners’ ability
to generate alternate responses as interim solutions before forming
accurate inferences. Let us look at why some of the inferences are
incomplete.

One reason for providing deviant answers is the inability to
form a complete and appropriate episode wise situation model to
answer questions like 1, 2a, 4 (propositional inference) and 2b and
6b (pragmatic inference). The learners have been able to create a
partial representation of the model and therefore their answers are
not fully accurate. If given feedback to notice the situation details
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and complete their responses bridging world knowledge with the
specific events in the narrative or providing additional information
to complete the justification of the response, learners are likely to
improve. We also observe that some of the deviant answers refer to
later episodes in the story instead of the one the question is about
(e.g., when the child responds to question 2b with reference to the
cat noticing the fish which is a later part of the story). Given that the
children have re-told the narrative, they are aware of the full story
and seem to focus on the more recent developments rather than
focus on the event asked about. This is also part of feedback that
could be offered to the children that would enhance their ability
to focus on details of the story as it unfolded and inhibit the more
salient reference to the final episode where the story concludes.

A second reason for giving responses that do not match with
the key are because the learners use world knowledge that is more
generic in nature (e.g., cat liking the butterfly, or finding the fish
tasty, etc.). Therefore answers to questions 1, 2a and 4 (pragmatic
inference) and 2b and 6b (pragmatic inference) are based on
learners' world knowledge. In such cases, learners need feedback
to pay attention to combining the background or world knowledge
they access with the situation specific or episode specific features
to formulate answers that are coherent.

Figure S presents the answers that need feedback due to partial
responses or world knowledge in contrast to the correct answers.
The answers that need feedback are now separated from the
incorrect responses. So we find that the percentage of errors has
come down because 17 per cent of the responses can be improved
based on the teacher feedback.

0,
90% T g3z
0/, 1 —
80% 73%
70% -4

w Propositional Qs (oral)

Pragmatic Qs (oral)

Linear (Propositional
Qs (oral)

Proportion of answers (%)

Correct Feedback Incorrect
required

Figure 5: Differences of inference generation abilities
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By comparing Figure 5 with Figures 3 and 4, it can now be
concluded that a consideration of learners’ partial situation
model and/or world knowledge through which they access text
comprehension clearly shows that their inference generation
abilities are at work but at three levels:

correct < feedback required < incorrect

A study by Shepard-Carey (2019) shows a few methods in which
emergent bilingual learner responses can be developed by way of
scaffolding to arrive at appropriate text based and world knowledge
based inferences. She uses pre-reading activities in small groups
to help the learners predict the content to be read, focus on lexis
to express inferences and activate background knowledge required
to draw inferences for expository texts. Similar scaffolding methods
can be adopted to give structured feedback once teachers are
able to identify trends in responses. Without training to handle
inference-based responses, teachers may look at divergent answers
as instances of inference failure. The reason for them to do this
would be that the variation in responses does not match with the
key. Thus, variations in learner responses as we have presented
through Tables 2 — 4, can be materials on which teachers can build
constructive feedback and create learning opportunities.

In sum, the qualitative analysis of individual variations in this
paper shows that of the total number of inappropriate responses
to comprehension questions, many refer to experiential or world-
knowledge inferences but fail to link them to the specific story-based
information. This indicates difficulties with inference generation
and the ability to select only the relevant parts of the response is
what gives rise to individual variations in inference generation in
young learners.

Conclusion: Pedagogical Implications of the Assessing
Inference Generation Abilities

In this paper variations in responses of the learners have been
analysed to demonstrate how comprehension development and
feedback can be built into instructional practices of teachers. The
kind of analysis of individual differences that this paper has reported
is a novel approach to assess and develop comprehension skills and
has not been attempted before. A narrative based comprehension
task from the MAIN manual was used to find that the learners were
able to tap into the mental states of the characters and were able to
bring out inferences within the text (e.g., propositional inference),

60 Indian Educational Review, Vol. 58, No. 1, January 2020



What Guides Inference Generation? A Study...

new inferences that build up new events in the story (e.g., pragmatic
inference) (Chikalanga 1992), interpret intentionality and make
inferences about aspects of stories that support the creation of a
situation model of comprehension (Perfetti and Stafura 2015).

Taken together, performance on both comprehension tasks
seems to be good at an average of 77 per cent. This high performance
on comprehension can be attributed to the high degree of overlap
between the learners’ home languages with the Mol (Hindi) at
90 per cent (refer to Table 1) (Tsimpli et al. 2020). It was also
observed that 70 per cent of the learners who were successful
in sentence and paragraph decoding ability also showed good
comprehension skills in the print and oral.

The fact that oral propositional inference is the most successful
type of inferential comprehension gives evidence that the process
of comprehension is guided by the levels of difficulty of inferences
(Cain et al. 2005) and the modality of comprehension. A reason
for higher success in oral narrative comprehension could be
because oral inference skills are found to develop earlier than print
comprehension owing to one’s variety of life experiences (Kendeau
2015); also the text had visual support, whereas in the print (ASER)
test-t comprehension was more abstract as there was no visual
support and it involved decoding skills. Thus, print modality added
more challenge than oral modality.

A reason why oral propositional inference did not correlate
highly with print propositional inference could be because absence
of sentence level decoding skills in 30 per cent of the learners,
which was an impediment to conscious attention towards reading
comprehension. So, though this ability is found to be present in
the learners in the oral modality and they are able to transfer it
to the print modality, albeit not at a very high rate, given the fact
that the print story was at a difficulty level appropriate for grade
two learners.

Based on the findings in the qualitative analysis of individual
differences in answering causal questions we can conclude that in
comprehending a text better, a learner may be encouraged to create
more fine-tuned situation models along with accessing their world
knowledge. Teachers need to help learners focus on specific details
of episodes and inhibit reference to final outcomes of the story.
Teachers also need to gain awareness to treat learner differences
in a constructive manner. These would create conditions for a
gradual development of text-based as well as world knowledge-
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based inferential skills in primary level of education in the Indian
context (Swinney and Osterhout, 1990; Aukerman et al. 2017;
Shepard-Carey 2019).
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The Cat Story (MAIN Manual, pp. 111-117)

Table 5: Types of Inference Generation through Narrative
Comprehension Questions

q NRT—Story Comprehension Type of
EpIsodcs Structure Elements Questions Inference
Episode 1 | Goal— Cat Question 1 Propositional
(e.g., cat wanted (Why does the cat jump/ (Logical
to catch/get the leap forward?) Explanatory)
butterfly)
IST as Reaction Question 2a Propositional
(e.g., cat was angry/ | (How does the cat feel?) — Pragmatic
bad) (Evaluative)
Attempt Question 2b Pragmatic
(e.g., cat jumped (Why do you think the cat | (Evaluative)
forward /up) is feeling angry/bad?)
Episode 2 | Goal— Boy Question 3 Propositional
(e.g., boy wanted to (Why does the boy hold (Logical
get his ball back) the fishing rod in the Explanatory)
water?)
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feels bad/angry/mad etc.?

IST as reaction—Boy | Question Sa Propositional
(e.g., boy was glad/ (How does the boy feel?) (Evaluative)
happy)
Outcome— Boy Question 5b (causal) Pragmatic
(e.g., boy got his ball | (Why do you think the boy | (Logical
back) is feeling good /happy?) Explanatory)
Episode 3 | Goal— Cat Question 4 Propositional
(e.g., cat wanted to (Why does the cat grab the | (Elaborative
eat the fish) fish?) Explanatory -
Causative)
Additional* | Extrapolative Question 6 (perspective
taking + causal)
Imagine that the boy sees Pragmatic
the cat (Evaluative)
6a How does the boy feel? Pragmatic
6b Why do think the boy (Evaluative)
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