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ABSTRACT
Emotion plays a critical role in language acquisition. Learners’ emotional responses 
can be either positively or negatively valenced. The present study examines the 
effect of positive and negative emotional valence on learners’ lexical acquisition 
in terms of initial form-to-meaning mapping, as well as the moderating effect of 
personal investment on this relationship. A total of 144 Saudi female undergraduate 
English learners discussed 20 novel English adjectives (10 positive and 10 negative) 
representing personality traits, counterbalanced across four referential conditions. 
They were then tested on their ability to recall the meaning of each item as well as 
the conditions under which it was processed. Multilevel modelling using a Generalized 
Linear Mixed Model revealed that the effects of emotional valence on item memory 
were dependent on learners’ personal investment during the initial processing of the 
lexical items. Memory was better for negative words than for positive ones when words 
were processed in reference to the self and intimate others compared with when 
they were processed in reference to familiar information or related words. For source 
memory, emotional valence influenced performance only in reference to intimate 
others. The findings provide insight into the role of emotion in additional language 
acquisition, as well as the role of personal investment as a catalyst for the effects of 
emotion on memory.
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1. INTRODUCTION
There is general agreement that emotions influence learners’ cognitive processing during the 
learning process (e.g., Dörnyei, 2005; Frenzel et al., 2007; Shao et al., 2019). One important way 
in which emotion influences cognitive processing is through attentional and memory biases 
toward emotionally valenced information. Researchers have typically contrasted the role of 
emotion in terms of positive and negative biases. A positive bias refers to the tendency to 
process and remember positive words more quickly than negative ones (Dodds et al., 2015; 
Pavlenko, 2008). In contrast, a negative bias reflects the greater attentional capture of negative 
stimuli, often resulting in slower processing (Estes & Verges, 2008). Negative bias has been 
found in categorization tasks (e.g., Nasrallah & Carmel, 2009; Hofmann et al., 2009) and 
facial expressions (e.g., Fox et al., 2001; Horstmann & Bauland, 2006; Ohman & Mineka, 2001; 
Pinkham et al., 2010). While these studies explore the effects of emotional words on memory, 
previous research has tended to ignore the role of the learner in processing emotional words. It 
is possible, for example, that when both positive and negative emotional words are processed 
with relationship to the self, they are processed and remembered differently than when they 
are processed with relationship to general world knowledge (Lambert, 2023a; Qahl & Lambert, 
2025, 2026). The present study thus examines the moderating effect of personal investment 
on memory for positive and negative words to better understand the role of learner psychology 
in additional language acquisition and vocabulary acquisition specifically. The following section 
discusses the differential effects of positive and negative emotion on memory, how personal 
investment relates to memory, drawing on research into self-reference effects on item and 
source memory. Following this, initial research on interactions between valence and personal 
investment and potential implications for initial lexical acquisition as measured in the present 
study is outlined.

2. LITERATURE REVIEW
2.1. EMOTIONAL PROCESSING

Learning an additional language is related to learners’ emotional dispositions during the learning 
process (Dewaele & Li, 2020; Ellis et al., 2020; Lambert & Aubrey, 2025). Recent research on 
the role of the learner in task performance suggests that learners’ affective responses during 
learning tasks directly affect information processing and are subsequently stored in memory for 
future retrieval (Holland & Kensinger, 2013; Lambert, 2023b, 2025; Slotnick, 2017). Research in 
affective neuroscience demonstrates that emotional information activates specialized neural 
networks, including the amygdala and hippocampus (Hermans et al., 2014; Squire & Kandel, 
2009). These neurological mechanisms enhance memory retention for processed information 
(Kensinger, 2009). Research also indicates that emotional stimuli generate notable amygdala 
activity during the encoding phase, thereby increasing recall (Cahill et al., 1996; Hamann, 2001; 
Kensinger, 2009; Phelps, 2004).

Although both positive and negative stimuli appear to activate the amygdala and orbitofrontal 
cortex, they may be encoded differently in the brain (Kensinger, 2009; LaBar & Cabeza, 2006). 
Negative information has been found to elicit stronger activation in regions such as the middle 
occipital gyrus, which may contribute to more detailed sensory encoding, whereas positive 
stimuli have been associated with weaker amygdala connectivity and less item-specific 
processing (Kensinger et al., 2011; Steinmetz et al., 2010). Consequently, negative stimuli may 
be more likely to be remembered with vivid sensory detail (Kensinger & Choi, 2009; Sakaki et 
al., 2011).

Recent research further suggests that emotional context plays an important role in vocabulary 
learning. For instance, using an artificial vocabulary learning task in which novel words were 
presented in positive, negative, or neutral sentences, Dong et al. (2025) found that emotional 
(both positive and negative) contexts enhanced immediate word learning compared with 
neutral contexts. Moreover, words learned in negative contexts showed better delayed 
retention, highlighting the role of emotional valence in both encoding and retention processes 
during second language (L2) vocabulary learning. Together, these findings suggest that 
emotional stimuli can shape attentional and memory processes during L2 vocabulary learning, 
although the mechanisms underlying these effects are not well understood.
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2.2. PERSONAL INVESTMENT

While investment in SLA is commonly conceptualized from a sociocultural perspective (Darvin 
& Norton, 2015), the present study adopts a motivational perspective on investment as it 
relates to cognitive processing during language use. Personal Investment Theory, proposed 
by Maehr (1984), provides a framework for understanding the conative dimension of learning, 
particularly the motivational processes that drive learners’ efforts in completing educational 
tasks. Building on Personal Investment Theory, Lambert (2002) argues that when learners 
perceive a task as meaningful, often because it aligns with their current experience or interests, 
they are more likely to invest effort into completing it as well as they can and to persist in 
achieving successful task outcomes. Lambert (2023b) further argues that personally relevant 
prior knowledge influences learners’ ability to establish initial form-to-meaning connections in 
L2 lexical acquisition. Recent research on both incidental and intentional additional language 
learning supports these claims, demonstrating that personal investment has consistently 
shown positive effects on intentional learning of lexical items (Lambert, Gong, & Zhang, 2023; 
Qahl & Lambert, 2025) as well as memory of discourse-level language used on tasks (Lambert 
& Aubrey, 2025).

One cognitive mechanism that may explain the beneficial effects of personal investment on 
memory is the self-reference effect (SRE). A large body of research in cognitive psychology 
has demonstrated that individuals tend to remember information better when they process 
it in relation to their personal experiences or with reference to their identity than when they 
process similar information in relationship to general world knowledge (Hamami et al., 2011; 
Leshikar et al., 2015; Symons & Johnson, 1997). Early research conducted by Rogers (1977) on 
the SRE indicated that trait adjectives processed with reference to the self (e.g., How well does 
this word describe you?) were recalled better than those processed with respect to general 
world knowledge in terms of familiar others and known words. These findings suggest that 
processing new information in ways that bear on one’s identity might be a critical factor in 
enhancing memory.

One limitation with early research on the SRE, however, was the lack of discrimination between 
references to intimate others and familiar others (Symons & Johnson, 1997). This yielded mixed 
findings and resulted in less empirical attention on the SRE in cognitive psychology research. 
Based on an extensive meta-analytic review of SRE research, however, Symons and Johnson 
were able to explain these mixed findings by categorizing references to intimate others (e.g., 
How well does this word describe your mother?), with self-reference (e.g., How well does this 
word describe you?), and, conversely, categorizing references to a familiar other (e.g., How 
well does this word describe [a celebrity]?) with semantic references (e.g., How well does 
this word describe another word?). The argument is that personal references, whether to the 
self or to intimate others, activate self-schemata, which are organized cognitive structures 
that facilitate the elaboration and integration of new information. In contrast, non-personal 
references (familiar others or semantic) engage less structured semantic networks. Thus, when 
learners encode new information in relation to themselves or intimate others, they leverage 
a robust mnemonic framework that enhances retention and contextual recall. These findings 
are consistent with previous research on personal investment in SLA, as well as theories of 
motivated attention in cognitive neuroscience (see Lambert, 2023b, for an overview of both). 
Such theories include Lang’s (2000) motivated attention model, which suggests that emotional 
stimuli increase learners’ attention, perception, and processing and can potentially explain 
the positive impact of personal investment in the form of instructional activities that draw on 
learners’ personal experiences of learning and performance (e.g., Lambert et al., 2017; Lambert 
& Zhang, 2019; MacIntyre & Wang, 2021; Truong & Lambert, 2025).

Recent research has further highlighted the positive effect of self-reference on learners’ memory 
(e.g., He et al., 2021; Lambert, Aubrey & Bui 2023; Leshikar et al., 2015; Qahl & Lambert, 2025, 
2026; Sweatman et al., 2022). In pedagogical contexts, studies have engaged participants 
in learning stimuli that incorporate their personal experiences and identity, such as personal 
pronouns (Mayer et al., 2004), individual names (Sinatra et al., 2016), and ownership games 
(Cunningham et al., 2018). These benefits have also been demonstrated across domains, 
including mathematics (d’Ailly et al., 1997; Ku & Sullivan, 2002), literature (Kucirkova et al., 
2014), and learning novel lexical items (Axelsson et al., 2018; Li et al., 2021; Sinatra et al., 2016; 
Turk et al., 2008).
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2.3. THE SELF AS A MODERATOR OF MEMORY

One way in which the benefits of self-reference outlined above have been examined is 
through the distinction between semantic and episodic memory. Research suggests that the 
SRE influences both semantic memory (knowledge of word meanings) and episodic memory 
(memory of specific events and their contextual details) during the encoding of word forms 
and meanings (Tulving, 1986). Episodic memory retrieval involves recalling not only the target 
stimulus but also its source, that is, the conditions under which it was encountered (Johnson 
et al., 1993; Tringali & Huff, 2025). Within this framework, item memory refers to the ability 
to recall the meaning of a target lexical item, for example its translation in the first language 
(L1) (Kim et al., 2022; Qahl & Lambert, 2025), whereas source memory refers to the ability to 
recall the encoding condition under which the item was processed, such as whether it was 
encountered in the self referential, intimate other, familiar other, or semantic condition (Durbin 
et al., 2017; Pereira et al., 2021; Qahl & Lambert, 2025; Sweatman et al., 2022; Yin et al., 2019).

Emotional valence is not a completely objective characteristic of stimuli such as lexical items 
but may also be partially dependent on learners (Lambert, Gong & Zhang, 2023). Positive or 
negative value might be something that individuals associate with a stimulus to some degree 
(Ponari et al., 2020). The research suggests that individuals may be more likely to retain positive 
information than negative information when processing information with respect to the self 
(Durbin et al., 2017; Symons & Johnson, 1997). This may be related to motivation for self-
protection. Individuals tend to protect their self-image from potential threats (D’Argembeau 
& Van der Linden, 2008; Sedikides & Green, 2009). This is particularly true for source memory. 
Durbin et al. (2017) found that self-reference improved item memory for all stimulus types 
(positive, negative, and neutral), but source memory only for positively valenced stimuli. These 
findings suggest that positive information may produce more elaborative processing when self-
referenced than negative information. One explanation is that individuals are more motivated 
to integrate positive information into their self-schemas. Interestingly, Serbun et al. (2011) also 
found that participants had better source memory for positive items encoded in relation to 
themselves than for positive items encoded in relation to others.

Although substantial evidence suggests that self-reference enhances learning and memory, 
considerably less is known about how these effects interact with emotional valence during L2 
lexical acquisition. Both stimulus-related factors (e.g., emotional valence) and learner-related 
factors (e.g., personal investment) appear to influence attention, encoding, and memory. 
However, whether these factors interact during the initial acquisition of L2 vocabulary remains 
unclear. More research is therefore needed on the interaction between personal investment 
and emotional valence, particularly in the field of Second Language Acquisition (SLA), where, to 
date, no studies have examined these factors together.

The present study addresses this gap by examining how the four self-referential processing 
conditions (self, intimate other, familiar other, and semantic), as identified by Symons and 
Johnson (1997), interact with emotional valence during the acquisition of initial form-to-
meaning mappings, an essential stage of L2 lexical acquisition (Schmitt, 2008; Webb, 2007). 
Specifically, it investigates the moderating effect of personal investment on memory for 
positively and negatively valenced lexical items.

2.4. INITIAL LEXICAL ACQUISITION

Vocabulary knowledge is fundamental to all language skills (Adolphs & Schmitt, 2003; Nation, 
2022), because it involves a gradual accumulation of knowledge of form, meaning, and word 
use (Nation, 2022; Schmitt, 2008). Consistent with Nation’s (2022) and Schmitt’s (2010) 
conceptualizations of vocabulary knowledge, the present study focuses specifically on the 
acquisition of meaning knowledge during the earliest stages of lexical learning rather than 
on later aspects of vocabulary mastery, such as grammatical use or collocational knowledge.

Research demonstrates that the initial stages of vocabulary acquisition begin when form-
meaning connections are established (Deconinck et al., 2017; Ortega, 2009; Schmitt, 2008; 
Webb, 2007). The association between form and meaning enables learners to create a memory 
trace that facilitates receptive retrieval of the meaning of a new word they have seen or heard, 
as well as productive retrieval when they wish to express the meaning (Deconinck et al., 2017; 
Webb, 2020). Consequently, factors that influence attention, encoding, and episodic memory 
are also likely to influence the earliest stages of lexical acquisition.
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As discussed in the previous section, item and source memory represent two distinct but 
complementary aspects of episodic memory. Accordingly, the present study operationalizes 
the form-to-meaning mapping stage of lexical acquisition through these two complementary 
memory measures (item and source). Although source memory is not itself a component of 
vocabulary knowledge in Nation’s framework, it provides insight into the episodic encoding 
processes that support the formation and retention of new lexical representations.

Item memory reflects successful retention of word meaning, whereas source memory reflects 
memory for the contextual details associated with encoding. Together, these complementary 
measures provide insight into both successful lexical learning and the episodic processes 
through which form–meaning mappings are established. Item memory alone can confirm 
successful recognition or recall of lexical meaning but does not provide strong evidence of 
the SRE (Kahan & Johnson, 1992). Self-referential encoding is theorized to engage episodic 
memory more broadly, integrating new information into autobiographical memory (Durbin 
et al., 2017; Serbun et al., 2011). In the present study, source memory is operationalized as 
the encoding condition under which each item was processed (self referential, intimate other, 
familiar other, or semantic). It is hoped that measuring source memory in this way will provide 
additional insight into how personal investment and emotional valence influence the encoding 
and retrieval of learned lexical items. Taken together, the complementary roles of item and 
source memory suggest that examining both provides a more comprehensive account of 
how emotional valence and personal investment influence the earliest stages of L2 lexical 
acquisition.

2.5. PRESENT STUDY

The present study investigates the effects of emotional valence (positive, negative), processing 
condition (self, intimate, familiar, semantic), and their interaction on initial L2 lexical acquisition. 
It addresses the following six research questions:

1.	 Does emotional valence impact learners’ item memory?

2.	 Do different processing conditions impact learners’ item memory?

3.	 Do emotional valence and processing conditions interact with learners’ item memory?

4.	 Does emotional valence impact learners’ source memory?

5.	 Do different processing conditions impact learners’ source memory?

6.	 Do emotional valence and processing conditions interact with learners’ source memory?

3. METHODS
3.1. DESIGN

The independent variables in the study were emotional valence at two levels (positive, 
negative) and processing condition at four levels (self, intimate other, familiar other, semantic). 
The dependent variables were item memory (learners’ recall of target lexical item meaning in 
L1 translation) and source memory (learners’ recall of the condition under which items were 
processed).

3.2. PARTICIPANTS

Participants in the study were 144 Saudi female EFL students in their second and third years of 
study for an English major at Jazan University in Saudi Arabia. All were native Arabic speakers 
who had formally studied English as a school subject but had limited or no exposure to the 
language in their daily lives. Participants’ proficiency level was determined based on institutional 
placements and course levels. Although participants were enrolled as English majors, their 
proficiency corresponded to that of basic users (A2 level in the Common European Framework 
of Reference for Languages; Council of Europe, 2001). All materials were provided in Arabic to 
ensure participants could complete the tasks required for the study. Only the target lexical 
items were presented in English.
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3.3. MATERIALS AND PROCEDURES

3.3.1. Target words
We selected 20 archaic two-syllable English adjectives for the study. The word set contained 10 
positive and 10 negative personality traits (see Appendix A). An independent samples t test was 
conducted to compare positive and negative words in terms of frequency. Word frequency was 
measured as frequency per million based on the British National Corpus. The results showed 
no significant difference between positive words (M = 0.42, SD = 0.22) and negative words 
(M = 0.38, SD = 0.26), t (18) = 0.32, p = .757, indicating that the word sets were comparable in 
terms of frequency. The study focused on comparing positive and negative emotional valence; 
therefore, a neutral condition was not included, allowing for a more direct comparison between 
the two emotional categories. The number of target words was chosen to control the length of 
the treatment session and minimize the risk of learner fatigue. All the words were chosen from 
an online archive (https://phrontistery.info/index.html) and the archaic section of Webster’s 
Online Dictionary (https://www.merriam-webster.com) to control for prior lexical knowledge. 
The words are typically unknown to most native English speakers. Although these words were 
unlikely to be familiar to CEFR A2-level Saudis, a post-performance questionnaire (as described 
below) was used to confirm whether they had prior knowledge of any of the target lexical 
items.

3.3.2. Practice session
Written informed consent was obtained from all the participants before they participated in 
the study. Ethical approval for the study was obtained from the relevant ethics committees at 
Curtin University and Jazan University. The participants completed the experiment individually 
with the first author in a meeting room on campus. The students completed four practice 
items, each with a three-slide processing task (as described below). This training activity was 
implemented to ensure that participants were familiar with experimental tasks before the 
formal treatment phase began.

3.3.3. Treatment
The processing task was performed on a laptop using PowerPoint slides to expose the 
participants to the target words across the four treatment conditions in the participants’ L1 
(Arabic) (Appendix B). These slides were carefully designed to control the processing time and 
counterbalance the presentation of the lexical items across conditions. The 20 target words (10 
positive and 10 negative) were distributed across the four conditions such that each participant 
processed five words per condition. Within each condition, positive and negative words were 
represented equally (i.e., 2–3 items per valence category). The task consisted of three slides 
related to each experimental condition as follows:

The first slide presented one of the following four prompts for five seconds.

1.	 Please consider to what extent the following word describes you.

2.	 Please consider to what extent the following word describes your mother.

3.	 Please consider to what extent the following word describes Ameera Al-Taweel.1

4.	 Please consider to what extent the following word means the same as [a known word].

The second slide presented the target word together with its Arabic translation for one minute. 
During this time, participants heard each English word pronounced twice. While the target word 
remained visible on the screen, the researcher orally asked, in Arabic, the processing question 
that appeared on the subsequent slide (e.g., “How well does this word describe you?”), followed 
by two additional prompts asking participants to explain their response and provide an example 
(see Appendix B). These prompt questions were used to verify that participants processed each 
item as instructed (i.e., in relation to themselves, their mother, a celebrity, or a known word).

The third slide presented the question matched to the prompt on Slide 1 for 10 seconds. 
Participants were then asked to respond to the question using a four-point scale, from 1 (not 
well at all) to 4 (extremely well). The four questions were:

1	 Ameera Al-Taweel is a well-known Saudi celebrity who was familiar to all participants.

https://phrontistery.info/index.html
https://www.merriam-webster.com
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1.	 How well does [target word] describe you?

2.	 How well does [target word] describe your mother?

3.	 How well does [target word] describe Ameera Al-Taweel?

4.	 How similar is the meaning of [target word] to [known word]?

Following the presentation and processing of all 20 words, participants were then given the 
source and item memory tests. The order of tests was chosen to limit any additional exposure 
to the meaning of target words during the item memory test and ensure that exposure to the 
meaning of the target words was limited to the treatment on both tests.

3.3.4. Source memory test
The source memory test employed a multiple-choice format (Appendix C). Each of the 20 target 
words from the treatment was presented in randomized order for 10 seconds. Participants were 
instructed to identify the condition under which the target word was processed by choosing 
from four options that were translated into Arabic: self, mother, celebrity, and semantic.

3.3.5. Item memory test
The item memory test also employed a multiple-choice format (Appendix D). Each target 
adjective was presented in random order for 10 seconds. Participants were asked to choose 
the Arabic word with the equivalent meaning from four options. Each item was presented 
with three distractors selected from the treatment set, with distractors matched as closely as 
possible in emotional valence and lexical characteristics.

3.3.6. Exit questionnaire
Following the memory tests, participants completed an exit questionnaire that asked whether 
they had ever heard or learned any of the 20 target words before the project. They manually 
selected “Yes” or “No” (Appendix E) for each word to assess whether they were familiar with 
any of the target words presented in the study before the treatment. The entire procedure took 
approximately 40 minutes for each participant.

4. ANALYSIS
Data were analyzed using a Generalized Linear Mixed Model (GLMM) in SPSS (Version 29). 
Separate models were fitted for item memory and source memory. The dependent variable 
was a binary memory score (0 = incorrect, 1 = correct), which was modelled using a binomial 
distribution with a logit link function. GLMM was selected because it is appropriate for binary 
outcome data and accounts for the non-independence of repeated observations through 
the inclusion of random effects (Bolker et al., 2009). Participants and items were included as 
random intercepts to account for repeated measures. Statistical significance was evaluated at 
α = .05. Post hoc pairwise comparisons with Bonferroni adjustment were conducted following 
significant main or interaction effects to examine the direction of the observed differences.

4.1. METHODOLOGICAL REFLEXIVITY

The researchers acknowledge that their backgrounds in SLA, learner psychology, and task-based 
language teaching may have influenced aspects of the research process and interpretation of 
the findings. To enhance transparency and minimise the influence of researcher perspectives, 
the study employed standardised procedures, controlled experimental conditions, and 
objective statistical analyses using a GLMM. These measures were implemented to ensure 
that the interpretation of the findings remained grounded in the data and aligned with the 
methodological aims of the study. This approach is consistent with recommendations for 
reflexive and transparent research practice (Berger, 2015).

5. RESULTS
Table 1 presents the descriptive statistics for item and source memory performance across 
processing conditions and emotional valence. Inferential analyses based on the GLMMs are 
presented in the following sections.



5.1. ITEM MEMORY

A GLMM revealed a significant main effect of emotional valence on item memory, F (1, 2873) 
= 7.319, p = .007. A significant main effect of processing condition was also observed, F (3, 
2873) = 85.999, p < .001. Furthermore, a significant interaction was found between processing 
condition and emotional valence, F (3,2873) = 4.369, p = .004 (see Table 2).

5.1.1. Emotional valence
Pairwise comparisons revealed a significant difference between positive and negative valence 
conditions (p = .007, OR = 0.948) (see Table 3). Items with negative emotional valence 
were associated with higher odds of correct memory performance than items with positive 
emotional valence. These findings indicate that negative emotional valence significantly 
influenced item memory performance.

5.1.2. Processing conditions
Pairwise comparisons demonstrated significant differences between processing conditions 
(see Table 4).

PROCESSING 
CONDITION

VALENCE ITEM-TEST SOURCE-TEST

CORRECT VALID RESPONSES CORRECT VALID RESPONSES

Self Positive 172 (53.6%) 321 158 (44.0%) 359

Negative 260 (65.8%) 395 162 (44.4%) 365

Intimate Positive 163 (46.7%) 349 134 (38.4%) 349

Negative 219 (58.9%) 372 190 (51.1%) 372

Familiar Positive 91 (25.4%) 358 83 (24.1%) 345

Negative 96 (26.1%) 368 88 (24.9%) 353

Semantic Positive 105 (29.4%) 357 73 (20.5%) 356

Negative 94 (26.0%) 361 71 (19.5%) 365

Table 1 Memory for Emotional 
Valence Items Across 
Conditions.

Note. Values represent the 
number and percentage of 
correct responses based on 
the number of valid responses 
within each condition. The 
number of valid responses 
varies across conditions 
because each condition 
contained either two or three 
target words from each 
valence category. Responses 
to target words reported 
as previously known in the 
exit questionnaire were also 
excluded from the analyses.

SOURCE F df1 df2 p

Valence 7.319 1 2873 .007

Processing Conditions 85.999 3 2873 < .001

Conditions × Valence 4.369 3 2873 .004

Table 2 Fixed Effects of the 
GLMM for Item Memory.

EMOTIONAL VALENCE ESTIMATE SE df p OR* 95% CONFIDENCE INTERVAL 
FOR DIFFERENCE

LOWER UPPER

Positive–Negative −0.053 0.019 2873 .007 0.948 −0.091 −0.015

Table 3 Emotional Valence 
and Item Memory.

Note. OR = Odds Ratio. OR 
values were calculated as 
e^(Estimate).

PROCESSING CONDITIONS ESTIMATE SE df p OR* 95% CONFIDENCE INTERVAL 
FOR DIFFERENCE

LOWER UPPER

Self-Familiar 0.345 0.025 2873 < .001 1.412 0.280 0.410

Self-Semantic 0.325 0.025 2873 < .001 1.384 0.261 0.390

Intimate-Familiar 0.273 0.025 2873 < .001 1.314 0.211 0.335

Intimate-Semantic 0.253 0.025 2873 < .001 1.288 0.193 0.314

Self-Intimate 0.072 0.026 2873 .013 1.075 0.013 0.131

Semantic-Familiar 0.020 0.023 2873 .392 1.020 −0.026 0.066

Table 4 Processing Condition 
and Item Memory.

Note. OR = Odds Ratio. OR 
values were calculated as 
e^(Estimate).
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Memory performance for self-referenced words was significantly higher than for familiar-
other-referenced words (p < .001, OR = 1.412), semantically related words (p < .001, 
OR = 1.384), and intimate-other-referenced words (p = .013, OR = 1.075). In addition, memory 
performance differed significantly between the intimate-other and familiar-other conditions 
(p < .001, OR = 1.314), as well as between the intimate-other and semantic conditions (p < .001, 
OR = 1.288). No significant difference was found between the familiar and semantic conditions 
(p = .392, OR = 1.020). Overall, these findings suggest a clear distinction between the personal 
investment conditions (self and intimate) and the non-personal investment conditions (familiar 
and semantic). Figure 1 illustrates these differences.

5.1.3. Emotional valence × processing condition
Follow-up post-hoc pairwise comparisons with Bonferroni adjustment were conducted to 
examine the effect of emotional valence within each processing condition. Negative-valence 
words showed higher item memory than positive-valence words in the personal investment 
conditions (self-reference, p = .001, OR = 0.885; intimate other-reference, p = .001, OR = 0.885) 
than in the non-personal investment conditions (familiar other-reference, p = .821, OR = 0.993; 
semantic reference, p = .315, OR = 1.035).

The impact of negative emotional valence on item memory differed considerably depending on 
the processing conditions (see Table 5 and Figure 1). This suggests that the effects of emotional 
valence were more pronounced in the personal investment conditions than in the non-personal 
investment conditions. Personal investment, thus, seems to have a substantial role in influencing 
the recall of emotionally valenced words. Overall, it seems clear that emotional valence is a key 
factor in establishing initial form-to-meaning connections, as well as promoting the effect of 
personal investment.

5.2. SOURCE MEMORY

A GLMM revealed no significant main effect of emotional valence on source memory, F (1, 2856) 
= 2.453, p = .117. In contrast, a significant main effect of processing condition was observed, 
F (3, 2856) = 53.256, p < .001 and a significant interaction between processing condition and 
emotional valence was found, F (3, 2856) = 2.680, p = .045 (see Table 6).

Figure 1 Emotional valence 
and processing conditions on 
item memory.

Note: Error bars represent 95% 
confidence intervals.

PROCESSING 
CONDITION

EMOTIONAL 
VALENCE

ESTIMATE SE OR p 95% CONFIDENCE 
INTERVAL FOR DIFFERENCE

LOWER UPPER

Self Positive – Negative −0.122 0.037 0.885 0.001 −0.194 −0.050

Intimate Positive – Negative −0.122 0.037 0.885 0.001 −0.195 −0.049

Familiar Positive – Negative −0.007 0.032 0.993 0.821 −0.071 0.056

Semantic Positive – Negative 0.034 0.033 1.035 0.315 −0.032 0.099

Table 5 Emotional Valence × 
Processing Condition on Item 
Memory.

Note. OR = Odds Ratio. OR 
values were calculated as 
e^(Estimate).
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5.2.1. Processing conditions
A pairwise comparison revealed significant differences in self-reference over both familiar 
reference (p < .001, OR = 1.224) and semantic reference (p < .001, OR = 1.279). Furthermore, 
a significant difference was observed between intimate and familiar references (p < .001, OR 
= 1.228) and between intimate and semantic references (p < .001, OR = 1.283). No significant 
differences were found between the self and intimate conditions (p = .913, OR = 0.997) or 
between the familiar and semantic conditions (p = .090, OR = 0.957). This result clearly shows 
variation between personal investment and non-personal investment conditions, as illustrated 
in Table 7 and Figure 2.

5.2.2. Emotional valence × processing condition
Follow-up Bonferroni-adjusted pairwise comparisons were conducted to examine the effect 
of emotional valence within each processing condition (Table 8 and Figure 2). The results 
indicated a significant difference between positive and negative words only in the intimate 
condition (p = .001, OR = 0.881). No significant differences between positive and negative words 
were observed in the self-reference (p = .895, OR = 0.995), familiar other (p = .780, OR = 0.991), 
or semantic (p = .749, OR = 1.009) conditions.

Figure 2 indicates that the difference between positive and negative emotional valence and 
its effect on source memory was minimal overall. However, the effect was most apparent 
for words processed in relation to an intimate other, where negative words processed with 
respect to one’s mother were remembered slightly better than positive words. The impact 

SOURCE F df1 df2 p

Valence 2.453 1 2856 .117

Processing Conditions 53.256 3 2856 < .001

Conditions × Valence 2.680 3 2856 .045 Table 6 Fixed Effects of the 
GLMM for Source Memory.

PROCESSING 
CONDITIONS

ESTIMATE SE df p OR* 95% CONFIDENCE INTERVAL 
FOR DIFFERENCE

LOWER UPPER

Self-Familiar 0.202 0.025 2856 < .001 1.224 0.143 0.262

Self-Semantic 0.264 0.024 2856 < .001 1.279 0.183 0.310

Intimate-Familiar 0.205 0.025 2856 < .001 1.228 0.143 0.267

Intimate-Semantic 0.249 0.024 2856 < .001 1.283 0.187 0.311

Self-Intimate −0.003 0.027 2856 .913 0.997 –0.055 0.049

Semantic-Familiar −0.044 0.022 2856 .090 0.957 –0.093 0.005

Table 7 Processing Condition 
and Source Memory.

Note. OR = Odds Ratio. OR 
values were calculated as 
e^(Estimate).

Figure 2 Emotional valence 
and processing conditions on 
source memory.
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of emotional valence on source memory varied across processing conditions. As illustrated 
in Figure 2, differences between positive and negative words were generally small overall. 
These findings suggest that the influence of emotional valence on source memory depended 
on the processing condition, with the effect being most evident in the intimate condition.

6. DISCUSSION
The present study examined the impact of emotional valence on item and source memory 
in four different processing conditions. Results suggest that positive and negative valence 
differentially influenced memory for novel lexical items, but only when learners processed words 
with respect to themselves or an intimate other. Participants also tended to have better recall 
for negative words referenced to themselves and their mothers compared to positive words 
referenced to themselves and their mothers. However, recall was similar for positive and 
negative words referenced to a familiar other or a related word.

The first research question concerned whether item memory would differ between positive 
and negative words. Results revealed a significant main effect of emotional valence on item 
memory. However, this effect was qualified by a significant interaction with processing condition, 
indicating that the influence of emotional valence depended on how words were processed 
(see Table 5). These results are generally consistent with fMRI research, which suggests both 
positive and negative stimuli activate the amygdala and orbitofrontal cortex during processing 
and are encoded differently in the brain (Kensinger, 2009; LaBar & Cabeza, 2006; Slotnick, 
2017). However, negative information elicits stronger activation in regions such as the middle 
occipital gyrus, resulting in more detailed sensory encoding (Steinmetz et al., 2010; Kensinger 
et al., 2011), whereas positive stimuli are associated with weaker amygdala connectivity and 
a lower degree of item-specific sensory processing (Steinmetz et al., 2010). Consequently, 
negative stimuli are more likely to be remembered with vivid sensory detail (Kensinger & Choi, 
2009; Sakaki et al., 2011). The present study suggests that these effects might be moderated 
by condition, with personally relevant information being processed differently than information 
processed non-personally, and with the type of processing impacting whether emotional 
stimuli influence what is attended to and how new information is encoded and consolidated 
in memory (Holland & Kensinger, 2013; Lambert, 2023b). Further fMRI research is needed to 
identify possible neural correlates of personal investment.

The second research question related to whether the type of processing would impact item 
memory. Results indicated that participants recalled the meaning of novel trait adjectives 
when they were processed in the personal investment conditions (self, intimate) better than 
in the non-personal investment conditions (familiar, semantic) (see Table 4). This result aligns 
with the Motivated Attention Model, which posits that personally salient stimuli might increase 
individuals’ attention, perception, and processing (Lang, 2000) as well as previous research 
findings of the self-referential effect on memory for personality traits (Kim et al., 2022; Qahl & 
Lambert, 2025, 2026) and the effect of personal investment in the form of learner-generated 
content on memory for lexical items (Lambert, Gong & Zhang, 2023) and discourse (Lambert & 
Aubrey, 2025) in additional languages.

The third research question addressed whether the effects of emotional valence and processing 
conditions on item memory would interact. Results indicated that the effects of emotional 
valence were moderated by processing conditions. Negative emotional valence was associated 
with better item memory within personal investment conditions (self, intimate), as opposed 
to non-personal investment conditions (familiar, semantic) (see Table 5 and Figure 1). These 
results are consistent with recent neuroscience research on brain activation during the encoding 

PROCESSING 
CONDITION

EMOTIONAL 
VALENCE

ESTIMATE SE OR p 95% CONFIDENCE 
INTERVAL FOR DIFFERENCE

LOWER UPPER

Self Positive – Negative −0.005 0.037 0.995 .895 −0.078 0.068

Intimate Positive – Negative −0.127 0.037 0.881 .001 −0.200 −0.054

Familiar Positive – Negative −0.009 0.032 0.991 .780 −0.073 0.055

Semantic Positive – Negative 0.009 0.030 1.009 .749 −0.049 0.068

Table 8 Emotional Valence 
× Processing Condition on 
Source Memory.

Note. OR = Odds Ratio. OR 
values were calculated as 
e^(Estimate).
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of positive and negative information discussed in relation to Research Question 1 (Kensinger, 
2009; LaBar & Cabeza, 2006; Slotnick, 2017). However, they are inconsistent with arguments in 
previous educational research (Durbin et al., 2017; Symons & Johnson, 1997) which hypothesized 
that individuals will retain positive information better than negative information when 
processing information with reference to the self. This inconsistency suggests that emotional 
valence effects on memory may be more context-dependent than previously assumed.

A possible explanation for the observed impact of negative emotional valence is that negative 
words capture learners’ attention more than positive words (Fox et al., 2001; Ohman & Mineka, 
2001). This is in line with the recent argument that exposure to emotionally salient stimuli 
during task performance can influence information processing, encoding, and memory 
consolidation for future retrieval (Holland & Kensinger, 2013; Lambert, 2023b). Another 
explanation is that negative information may undergo a form of suppression (Erdelyi, 1974), 
indicating that the impact of a negative experience is unforgettable. This process is often 
referred to as motivational processing of information, suggesting that affective processing 
modulates domain-general sensory and mnemonic processes (Holland & Kensinger, 2013). 
Thus, these findings suggest that learners’ affective states and responses to emotional stimuli 
and task conditions can meaningfully influence the L2 learning process.

Research questions 4–6 examined whether emotional valence and processing condition impact 
source memory and whether there are potential interactions between these factors. Emotional 
valence had no significant effects on source memory overall, suggesting that the emotional 
content of learned words may play a more limited role in remembering the contextual details 
associated with their encoding. However, processing condition significantly impacted source 
memory (see Table 7). Participants showed better source memory when lexical items were 
processed with personal investment (i.e., referenced to self and an intimate other) than when 
they were processed with no personal investment (i.e., referenced to familiar others or related 
words). This finding extends previous research on the mnemonic benefits of self-referential 
and personally relevant encoding by demonstrating that personal investment also facilitates 
memory for the contextual characteristics of L2 lexical items.

A significant interaction between emotional valence and processing condition indicated that 
the effect of emotional valence varied across processing conditions. Post-hoc comparisons 
revealed that negative words produced significantly better source memory than positive words 
only in the intimate-other condition, whereas no significant valence differences were observed 
in the self, familiar-other, or semantic conditions (see Figure 2 and Table 8). This pattern was 
less consistent than that observed for item memory. The interaction was driven by a valence 
difference that was significant in the intimate-other condition, whereas no corresponding 
differences were found in the self, familiar-other, or semantic conditions, suggesting that the 
influence of emotional valence on source memory is not universal but depends on the nature 
of the encoding context.

One possible explanation for this condition-specific effect of emotional valence on source memory 
is that remembering source information may require more elaborate encoding and retrieval 
processes than remembering the lexical item itself, making source memory less consistently 
influenced by emotional valence. The finding that emotional valence influenced source 
memory only in the intimate-other condition, therefore, indicates that personal investment may 
play a stronger and more reliable role than emotional valence in supporting source memory 
during the earliest stages of L2 lexical acquisition. However, the mechanisms underlying this 
interaction remain unclear. Further research is needed to investigate the neural correlates of 
personal investment during the processing of positive and negative information and how these 
mechanisms influence source memory during the earliest stages of L2 lexical acquisition.

7. PEDAGOGIC IMPLICATIONS
This study suggests that the relationship between affective responses and memory is likely to 
at least partially depend on learners’ personal investment in the content of instructional tasks. 
The results suggest that linking emotionally salient stimuli to learners’ personal experiences 
may influence attention and memory for new lexical items. Designing pedagogical tasks that 
enhance personal investment might improve memory retention for novel L2 lexical items – at 
least under intentional learning conditions. Instructional designs should thus consider both 
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cognitive and affective processes in developing and implementing materials, as these elements 
are closely interconnected in facilitating effective L2 learning. Some practical approaches 
involve designing tasks that foster personal investment by allowing learners to supply content 
that is meaningful to them. This might involve personally meaningful photographs (Lambert, 
Gong, & Zhang, 2023; MacIntyre & Wang, 2021), personal narratives (Lambert et al., 2017), 
personal recommendations (Lambert & Aubrey, 2025), or personal values (Lambert & Zhang, 
2019). Furthermore, designing tasks that enhance learners’ perceptions of task value, by 
providing choice, autonomy, achievable challenges, and opportunities for interaction, can 
promote positive emotions, engagement, and confidence (Hiver & Dao, 2025; Phung, 2017; 
Soongpankhao et al., 2023). By combining emotional valence with personal investment in task 
design, educators may be able to support both L2 lexical acquisition and learner motivation.

8. LIMITATIONS AND FUTURE RESEARCH
The present study is limited to establishing the influence of the stimulus on affective response 
during the intentional learning condition (for recent examples, see Hiver & Dao, 2025; Lambert 
& Aubrey, 2025). Future research should examine the impact of emotional valence during 
incidental learning tasks. It would also be interesting to consider these effects longitudinally.

A further limitation of the present study is the absence of a delayed post-test. Consequently, 
the findings are limited to the earliest stages of vocabulary acquisition and do not indicate 
whether the observed effects would be maintained over longer retention intervals. Future 
research should therefore include delayed measures to examine the long-term retention of 
learned lexical items.

In addition, the present study assessed vocabulary learning solely through meaning recall. 
Although meaning knowledge represents a fundamental component of the earliest stages of 
lexical acquisition (Nation, 2022; Schmitt, 2010), the study did not examine learners’ retention 
of lexical form or the development of other aspects of vocabulary knowledge. Future research 
should therefore investigate whether emotional valence and personal investment similarly 
influence the acquisition and retention of word form and other dimensions of lexical knowledge.

Another avenue for future research may involve monitoring learners’ psychophysiological 
responses, such as in processing positive and negative words as well as words in personal 
investment and non-personal investment conditions (Lambert, 2023b). In addition, our study 
was conducted with a homogeneous sample of Saudi female learners who were of a similar 
age, had similar educational backgrounds, and had relatively low levels of foreign language 
proficiency (CEFR A2). Further research is needed to determine whether the findings reported in 
this article generalize to more diverse populations and to learners with higher proficiency levels. 
The absence of a neutral baseline may also limit the ability to compare emotional effects 
with those of non-emotional stimuli. A further limitation of the present study is the relatively 
small number of target items. With only two or three items per valence category within each 
condition, statistical power at the item level is limited. Consequently, future research should 
include a larger set of lexical items.

Finally, although the target words were matched for syllable length and showed no significant 
differences in frequency across valence conditions, other lexical properties such as concreteness 
were not systematically controlled. Consequently, it cannot be fully determined whether the 
observed effects are attributable solely to emotional valence or whether they may partly 
reflect inherent differences among the lexical items. Future research should therefore ensure 
that stimuli are matched across a broader range of lexical variables to isolate the effects of 
emotional valence with greater precision.

9. CONCLUSION
The present study highlights the importance of personal investment in understanding how 
emotional valence shapes the early stages of L2 lexical acquisition. The findings suggest that 
the advantage associated with emotional valence is not consistent across processing conditions 
but depends on the personal relevance of the context in which new lexical items are encoded. 
In particular, the stronger recall of negative words under conditions involving the self and an 
intimate other suggests that emotional information may receive enhanced processing when 
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connected to personally meaningful representations. This pattern extends our understanding 
of emotional word processing in an L2 by demonstrating that emotional valence and personal 
investment interact in shaping lexical memory. From a pedagogical perspective, the findings 
suggest potential value in designing vocabulary-learning activities that connect new lexical 
items to personally meaningful contexts while taking into account their emotional valence. 
More broadly, the study highlights the need to consider the interplay between emotional and 
personally relevant processing when explaining how new words are encoded and remembered 
in an additional language.

ADDITIONAL FILE
The additional file for this article can be found as follows:

•	 Appendices. Appendix A to E. DOI: https://doi.org/10.22599/jesla.156.s1
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