
  Aging and Acquisition of Latin 

 

1 

Running Head: AGING AND ACQUISITION OF LATIN 

 

 

 

 

 

 

 

 

 

Aging and Second Language Acquisition: Differential Success in Learning Latin Grammar Via 

Implicit and Explicit Feedback 

 

Alison E. Lenet 

Georgetown University



  Aging and Acquisition of Latin 

 

2 

Abstract 

 The ability to learn a second language becomes difficult for adults, but not impossible. 

While implicit processes that can contribute to acquisition of syntax are relatively spared in 

aging, there are marked deficits in explicit learning, suggesting that language instructions calling 

on implicit learning might be more effective than that based on explicit learning for older adults. 

In this experiment, 20 adults ages 66-81 were taught aspects of Latin grammar with either 

implicit or explicit feedback and were compared to a group of college-age students who 

previously completed the same task. Overall, the results suggest that the implicit method of 

teaching the grammar worked better for the older adults but this was not the case for the students. 

Furthermore, limited exposure to high school Latin markedly increased the ability of older adults 

to learn the grammar. There were no significant age deficits in learning when only those without 

previous Latin experience were compared, which bodes well for older adults with strong 

motivations to learn a second language. 
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Introduction 

The critical period hypothesis, first proposed by Penfield and Roberts (1959), suggests 

that language acquisition becomes significantly impaired if not impossible after a certain age. 

Since the time the idea was first introduced to neurolinguistics, several researchers have argued 

over the age at which second language acquisition becomes virtually impossible. Hyltenstam and 

Abrahamsson (1992) claimed that after the age of 7, people would not be able to attain a native-

like proficiency if their conversations were carefully analyzed. Ellis (1996) and Birdsong (2006) 

set the age higher, at just before puberty and before the age of 16, respectively. Johnson and 

Newport (1989) proposed that there are two critical periods with different rates of decline in 

ability to pick up elements of language. Scovel (1988) proposed that pronunciation is the only 

aspect of language that is subject to the critical period. Whichever aspect of language is affected, 

several of these researchers agree that the critical period applies not only to the acquisition of a 

first language, but also to second language acquisition.  

 While it is evident that adults have more difficulty in acquiring a second language, the 

critical period hypothesis has been nearly dismissed by researchers. Instead, most current 

research adopts the idea that the ability to learn a second language decreases steadily with 

increasing age. Hakuta and Bialystok (2003) used 1990 census data to disprove the idea of the 

critical period hypothesis in second language acquisition. In their study, they examined native 

Chinese and Spanish speakers who moved to the United States. By including factors such as age 

of immigration and level of education, they were able to create a regression that represented level 

of language acquisition versus age. In their study, Hakuta and Bialystok looked at data from 

people ages 10-70 who had been in the United States for at least 10 years. If a critical period in 

second language acquisition does exist, the slope of the regression would be markedly different 
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before and after the proposed critical age range. Instead of finding a plateau characteristic of a 

critical period, they found a negative linear relationship between age and the ability to learn a 

second language. Several researchers have agreed that there is a linear decline in the ability to 

learn a second language with age instead of a critical period (Singleton 2001, Midford and 

Kirsner 2005, Hyltenstam and Abrahamsson 2000, Birdsong 2006). 

 Several studies have examined the effect of age of arrival in a new country (and 

subsequent age of acquisition) on a person’s ability to pick up the language of that country. 

Birdsong (2006) noted that there is a negative correlation between age of arrival and ultimate 

attainment of a second language. He also found that later ages of arrival often led to more errors 

in grammatical judgment and a higher degree of a non-native accent. Flege and Yeni-Komshiam 

(1999) examined native Korean speakers trying to learn English and also found that the strength 

of their foreign accent was positively correlated with the age of arrival in a new country. In 

addition, they used a grammatical judgment task to assess the morphosyntax of the Korean 

speakers and found that the degree of native-like morphosyntax was negatively correlated with 

the age of arrival in America.  

Adults can attain a native-like proficiency in a foreign language 

 Several studies suggest that with significant exposure, adults can approach native-like 

proficiency in a second language. Marinova-Todd (2003) tested 30 adults who arrived in an 

English-speaking country after the age of 16 and who had been living in an English-speaking 

country for at least 5 years. Participants were tested on nine measures including pronunciation, 

spontaneous speech, read alouds, morphosyntactic accuracy, lexicon, and narrative language. In 

the study, 3 subjects were indistinguishable from native speakers on all 9 measures and an 

additional 6 subjects were indistinguishable from native speakers on 7 measures. Birdsong 
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(1992) examined 20 English speakers with an average age of 40 who were first exposed to 

French after puberty and found that 15 of them reached native-like abilities in grammar judgment 

with significant exposure to the language. Bongaerts et al. (2000) studied advanced late learners 

of Dutch and found that adults (with a mean age of 40) could demonstrate a native-like accent 

with enough opportunity to practice the language. These studies prove that while learning a 

second language may be more difficult at an older age, it is not necessarily impossible.  

 Rossi et al. (2006) examined event related potentials in late learners (19-40 years of age) 

of a second language to compare their neural experience of a language to native speakers. Non-

native subjects were exposed to tasks in German and Italian that had word category violations 

and morphosyntactic agreement violations and their responses were compared to native speakers. 

High proficiency late learners of German and Italian had the same ERPs as native speakers 

during the task, whereas low proficiency late learners had ERPs that were significantly different 

from native speakers. The results suggest that it might be the level of proficiency in a second 

language, not age of acquisition, that accounts for the differences between late learners and 

native speakers. This study also showed that late learners of a second language could be 

proficient to the level where their neural processing of the second language is the same as native 

speakers. 

Different aspects of language are processed in different brain regions 

 Ullman (2001) examined the declarative-procedural model as it relates to languages. 

Through brain imaging and looking at the differences between Alzheimer’s and Parkinson’s 

disease along with the differences between anterior and posterior aphasias, he was able to show 

that syntax is processed mainly in the frontal cortex and basal ganglia whereas lexicon is a 

function of the medial-temporal lobe, particularly the hippocampus. Birdsong (2006) noted that 
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while episodic memory, associative memory, and semantic memory show marked age deficits, 

there are fewer declines in procedural memory throughout the lifetime. Therefore, the ability to 

process grammar while learning a second language may be relatively spared in aging. The 

learning of vocabulary, however, may prove more difficult due to the declines in associative and 

semantic memory. 

Individual differences and their effects on distinct language processes 

 While general factors related to aging may contribute the most to the difficulties in 

learning a second language throughout one’s lifetime, individual differences also play a role. 

McGeorge and Crawford (1997) looked at psychometric intelligence and its effects on series 

completion, grammar completion, and other tasks that are related to learning a second language. 

Overall, scores on the WAIS were less related to implicit tasks than to explicit tasks. This 

suggests that the greatest variability among late language learners may arise in the area of 

lexicon rather than grammar. 

Gebauer and Mackintosh (2007) supported the notion that abilities in implicit learning are 

not dependent upon the level of psychometric intelligence. Using Reber’s  (1967) artificial 

grammar task, a serial learning task, and a process control task, the researchers showed that when 

subjects received implicit instructions on the tasks, their performance was not correlated to 

measures of psychometric intelligence. 

Bley-Vroman (1990) proposed a hypothesis for why success in second language 

acquisition has more variability than in first language acquisition. While people learning a first 

language have access to universal grammar—the innate ability to pick up on common 

regularities and principles of grammar that is equal among individuals, late learners of a second 



  Aging and Acquisition of Latin 

 

7 

language are without this tool and success is more closely tied to cognitive differences between 

individuals. This theory became known as the Fundamental Differences Hypothesis.  

Age-related cognitive factors and second language acquisition 

 There are several factors that could contribute to the difficulty in learning a second 

language with increasing age. Park (2000) suggests that the three main deficits that occur with 

cognitive aging are decreases in working memory, processing speed, and inhibitory control. 

Decreased suppression makes it more difficult to think in the second language instead of relying 

on one’s first language. If these factors do influence second language acquisition, there will be a 

lot of variability in older peoples’ ability to learn a second language because there is a wide 

range in the severity of deficits related to cognitive aging.  

Working memory is invaluable in learning a second language because languages involve 

the learning of sequences, and working memory is responsible for the short-term rehearsal of 

sequences and the consolidation of languages (Ellis and Sinclair 1996). By studying English 

learners of Welsh, Ellis and Sinclair found that subjects who were forbidden to rehearse the 

words did not achieve the same level of grammatical judgment as learners who were allowed to 

rehearse. Daneman and Case (1981) examined the role of short-term memory on language 

learning in children. Using an artificial language, they were able to show that children with 

higher scores on short-term memory tasks were more successful at picking up the second 

language. More importantly, the researchers discussed the possibility of applying their results to 

aging, working memory, and language acquisition. 

 Cognitive processing speed and attention are two other characteristics affected by age 

that may play a role in the difficulty of adult second language acquisition (Kemper 1992). 

Attention is important in learning a second language because learning a language means learning 
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complex sequences that are hidden in grammar (Cohen et al. 1990). While examining sequence 

learning in adults, Cohen et al. found that only simple sequences could be learned in the presence 

of distraction, whereas complex sequences require the full attention of the learner. With the 

decreases in attention that accompany aging, learning the complex sequences in grammar makes 

learning a second language far more difficult.  

  Birdsong (2006) noted the importance of dopamine in learning a second language. The 

decrease in dopamine levels throughout a person’s lifetime can increase the difficulty in learning 

a second language. The decrease in dopamine throughout one’s lifetime is related to deficits in 

higher cognitive functions such as working memory and episodic memory. In addition, 

Dopamine is important in language acquisition, language processing, and motivation. The 

decrease in dopamine would be most notable in the functioning of the procedural system and 

would make it increasingly difficult for someone to learn the grammatical structure of a second 

language. Several studies pinpoint the onset of the decrease in dopamine receptors around the 

age of 20 (Li et al. 2001; Volkow et al 1998). It is possible that the decrease in dopamine 

receptors after this age is related to the linear decline of success in language acquisition with 

increasing age. 

 Ullman (2005) considered factors that may make grammar learning more difficult among 

certain age groups. For example, an increase in estrogen during adolescence enhances declarative 

memory while inhibiting procedural memory, thus making it more difficult for second language 

learners to pick up the grammar of the second language. Decreased rule abstracting abilities in 

older adults due to decreases in working memory may also make grammar acquisition more 

problematic.  

Age-related motivational and strategic factors and second language acquisition 
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There are several behavioral reasons for the increased difficulty in learning a second 

language with aging. Singleton (2001) proposed a reason for the decreased success in second 

language acquisition for adult learners. Adults who immigrate to a new country can make the 

conscious choice to associate themselves with other adults who speak the same language as 

them, thus decreasing their exposure to the new, native language. This makes it difficult to 

interpret the results of studies focusing on age of immigration and ultimate attainment of a 

second language. Similarly, Marinova-Todd et al. (2000) found that motivation plays a 

significant role in adult second language acquisition. Behavioral factors may account for the 

variability in ultimate attainment among adult second language learners. 

While the ultimate level of attainment has been of interest to researchers, they are also 

interested in learning the strategies through which adults learn a second language. Liu, Bates and 

Li (1992) examined the strategies native Chinese speakers used to learn English. While children 

under the age of 13 used the same strategies as monolingual English speakers to learn the 

language, adults over the age of 20 applied Chinese language strategies to their studies of 

English and were less successful in their acquisition. The strategy that was witnessed by adults 

over the age of 20 was forward transfer: English learners of Chinese transferred English-like 

word order into Chinese sentences and Chinese learners of English transferred Chinese animacy-

based strategies to the new language. Younger learners were able to apply the correct strategy to 

the correct language. This suggests that after a certain age, adults use a fundamentally different 

strategy in learning a second language. 

Aging and strategies for learning a second language 

Midford and Kirsner (2005) used Reber’s (1967) artificial grammar paradigm to examine 

explicit and implicit methods of language learning in adults with a mean age of 65.9 years and 
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young adults with a mean age of 20.6 years. In his study, he varied age (young or old), type of 

instruction (explicit or none), and complexity in grammar. Explicit instruction consisted of 

telling the participants to look for the underlying pattern of the artificial grammar, which they 

were later asked to describe. He assumed that the complex grammar with no instruction 

condition would lead to the most implicit type of learning, whereas the simple grammar with 

explicit instruction would lead to the most explicit type of learning. Midford found that the older 

group was least disadvantaged in the most implicit condition and most disadvantaged in the 

simple grammar, particularly when explicit instruction was given. The older group showed 

deficits in all conditions, but they were the least disadvantaged in the most implicit condition. 

Both groups were disadvantaged when explicit instruction (as compared to implicit) was given 

with the complex grammar, suggesting the complex grammar of languages is best acquired 

implicitly. 

 The current experiment will attempt to replicate the findings of Midford using a real 

language and adults over the age of 65. Participants will be taught Latin grammar with either 

implicit or explicit feedback and will be tested on their ability to comprehend and create correct 

grammar. Their retention will be observed by including a follow-up session one week after the 

grammar is taught. It is predicted that older adults will learn more from Implicit than Explicit 

feedback.  

Methods 

Participants 

Participants were 20 older adults (11 Female, 9 Male) who had previously participated in 

an experiment in the Cognitive Aging Lab and indicated that they would be interested in 

participating in another experiment. They ranged in age from 66 to 81, with a mean age of 72.3 
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years.   All were native English speakers and were not fluent in any other language. Participants 

were assigned to one of two treatment groups: the implicit feedback group or the explicit 

feedback group. A summary of the participants in each group is available in Table 1. To ensure 

the assignment was random, the treatment to which each participant was assigned alternated for 

every person who came in for his or her first session. The two groups were matched for gender 

and previous background in Latin and any other foreign languages. 

This older adult group was compared to a group of 20 Georgetown students (7 male, 13 

female) who had previously completed the Latin learning task. Participants in this group were 18 

to 21 years old, with a mean age of 18.7 years. All were native English speakers and were not 

fluent in any other language. These participants were recruited from introductory Spanish 

courses and received extra credit in their class for their participation.  

Apparatus 

The three sessions of the experiment were completed on a computer. During the learning 

and testing phases for each session, the participants wore headphones to listen to the 

pronunciations of Latin words as they were spoken. A paper questionnaire was included to assess 

the strategies the participants used while learning Latin. The program included vocabulary, 

grammar training, and testing phases. 

The computer program used was created for The Latin Project©. 

Procedure 

Each participant completed three test days of the experiment. For the older adults, the 

first two test days occurred one to two days apart and the third test day occurred seven days after 

the second. 
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On their first test day, participants completed an online questionnaire that assessed their 

background in Latin and other languages. This included questions about coursework in and 

exposure to foreign languages in different settings.  

Vocabulary training.  After the questionnaire, each subject received a Latin vocabulary 

lesson, until they reached a criterion, as described below. The lesson consisted of 35 nouns and 

11 verbs, which are listed in the appendix. During the lesson, a picture appeared on the screen 

depicting one of the nouns or verbs. Then, a Latin stem with four different, gender-appropriate 

endings (singular subject, singular object, plural subject, plural object) appeared on the screen as 

a narrator read each one aloud. Finally, the English translation of the picture appeared on the 

screen. For the verbs, only two endings (singular and plural) were presented. Each participant 

spent the same amount of time on the words because the timing of the presentation of each item 

on the screen was set in the computer program.  

After the subjects encountered the 35 nouns and 11 verbs once, they were quizzed on 

each item. During the quiz, an English word was presented and participants were asked to choose 

between three Latin word stems (without any endings). If they did not reach a 60% accuracy 

level, they were automatically prompted to go through the vocabulary lesson again until they 

reached that threshold level. If they reached threshold, they were automatically quizzed again on 

vocabulary that they had gotten wrong during the first quiz. Participants were permitted to 

proceed to the grammar training only after they achieved a 100% accuracy level. 

 Grammar Pretest.  Once they reached the 100% accuracy level on the vocabulary, the 

computer led the participants to a pretest that was administered to determine their baseline 

understanding of Latin grammar. This test was divided into four components to assess visual and 

auditory learning. During the testing phase, no feedback was given. Prior to each of the four 
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tests, there was a brief vocabulary review in which a Latin word appeared and participants chose 

between two English equivalents. Participants were only allowed to move on to each of the four 

tests once they reached 100% accuracy level on the brief vocabulary review 

In the first section of the pretest, the Written Interpretation test, a picture appeared on the 

screen with two people in costume, one of whom was performing an action on the other. An 

example of this display is included in the appendix. Two Latin sentences appeared on the screen 

with reversed subject and object assignment and the participants pressed a button to indicate 

which sentence was the correct representation of the picture. There were 12 questions in this 

format and eight distracter questions in which one of the sentences contained nouns that were not 

in the picture. These questions were easy to answer if the participants understood the vocabulary, 

even if they did not know the grammar. For this reason, these items were not scored. Participants 

were allowed to choose an option indicating they did not know the answer if they chose to do so. 

The directions from this section of the test are included below: 

Read the Latin sentence and choose the correct picture by pressing the A 

and L keys or the space bar. Place your index fingers on those keys and 

your thumbs on the space bar. Press A if you think the picture on the left 

corresponds to the sentence, press L if you think it’s the picture on the right, 

and press the space bar if you think neither of the two is a correct response. 

Try to answer as quickly as you can. 

In the second section of the pretest, the Aural Interpretation test, two pictures appeared on 

the screen with one person in costume performing an action on another. The subject and object 

assignment in the two pictures was reversed. A Latin sentence was read aloud and the 

participants pressed a button to indicate which picture was correctly expressed by the sentence. 
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As in the Written Interpretation test, there were 12 scored questions (half new, half that are 

presented in the grammar training sessions) and 8 distracter questions that were not scored. Once 

again, participants could indicate if they did not know the answer. The instructions from this 

segment of the test are included below: 

Listen to the Latin sentence and choose the correct picture by pressing the 

A key, the L key, or the space bar. Place your index fingers on A and L keys 

and your thumbs on the space bar. Press A if you think the picture on the 

left corresponds to the sentence, press L if you think it’s the picture on the 

right, and press the space bar if you think neither picture represents the 

sentence you hear. Click the ‘sound’ button when you are ready. You will 

hear each sentence only once. 

In the third pre-test, the Grammar Judgment test, a Latin sentence of correct or incorrect 

grammar appeared on the screen and participants used the keyboard to indicate whether the 

sentence was grammatical or ungrammatical. Grammatical sentences always included a subject 

and a verb and sometimes included an object. Ungrammatical sentences had two objects, two 

subjects, no subject, or an incorrect form of the verb. There were 12 scored questions and 8 

distracter questions. Participants could choose an "I don't know" option. The instructions of this 

section are included below: 

Decide whether or not each sentence is correct in Latin by pressing the A or 

L key or the space bar. Place your index fingers on those keys and your 

thumbs on the space bar. If you think the sentence is RIGHT press A. If you 

think the sentence is WRONG, press L. Press the space bar if you cannot 

make up your mind. 
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In the fourth pre-test, the Sentence Production test, the participants were to create Latin 

sentences that represented a picture on the screen. The roots of the subject, verb, and object (if 

there was an object) were provided and there were two word banks of Latin endings (one for 

nouns, one for verbs). The participants were instructed to drag the correct endings to the roots 

into their proper place to create a sentence that represented the picture. Ten items were scored 

(half new, half that are presented in the grammar training sessions) and there were only 5 

distracters in this test that were not scored. The distracters were the items that contained only a 

subject and a verb, but no object. There was no "I don't know" option on this test. The 

instructions for this test appear below: 

Make a sentence in Latin that describes what is happening in the picture. 

Use the vocabulary cues provided by dragging them to the box below the 

picture. You can move around all items as long as you do not press ‘enter’. 

Press ‘enter’ when you are done. Try to work through each item as fast as 

you can. 

Grammar training.  On their second test day, participants were randomly assigned into 

one of the two grammar training groups, the explicit group or the implicit group. During this test 

day, participants received training in Latin grammar. There were six different phases of the 

grammar training that provided either written or aural input. In the first phase, participants were 

asked to choose between two English translations when a Latin sentence was presented on the 

computer screen. In the second phase, participants chose between two pictures to indicate the 

meaning of the Latin sentence. In the third phase, participants saw a picture and chose one of two 

Latin sentences that best represented the picture.  During the fourth phase, participants listened to 

a Latin sentence and chose one of two English translations for that sentence. In the fifth phase, 
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participants listened to a Latin sentence and chose one of two pictures that best represented the 

information conveyed in the sentence. In the sixth and final phase, participants had to indicate 

whether a picture on the screen represented a sentence they heard.   

For all of the grammar training phases, after they entered their response, they were told if 

they were correct or incorrect. They were given unlimited time to enter their response but were 

instructed to respond as quickly as possible. The Implicit group received only statements 

indicating whether they were correct or incorrect, whereas the explicit group received this 

feedback as well as a sentence that described the reason they were wrong. The Explicit group 

also received explanations when their answers were correct. An example of the difference 

between the Explicit and Implicit feedback for an incorrect response is: 

Explicit Feedback: Oops! -us is a subject ending, and -um is an object ending. 

Implicit Feedback: Oops! That’s incorrect! 

Every once in a while, a vocabulary quiz appeared on the screen. During this quiz, a Latin word 

was presented and participants had to choose between two English options. They were only 

allowed to continue when they reached a 100% accuracy level on the vocabulary. Subjects were 

allowed to continue the grammar training only after they answered each vocabulary item 

correctly. The subjects completed two grammar training sessions of the six phases, each lasting 

approximately 30 minutes. 

 Grammar testing.  Following the grammar training sessions, the participants completed a 

post-test that was identical to the pretest they had completed on the first test day. While the 

format was identical, the sentences were changed from the previous session.  In these tests, half 

of the sentences had been presented during the grammar training phase, whereas half of the items 

were new. The distracters were still present in the tests.  
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 One-week-delayed grammar post-test.  On their third test day, conducted one week after 

the second test day, subjects repeated the four tests that they received on the following two test 

days. As before, the sentences were changed to ensure they had the opportunity to apply their 

knowledge of Latin grammar to new stimuli.  

The three versions of the grammar-tests were counterbalanced between 

participants automatically so there was no effect of order on learning.  In addition, the 

order of the items within each of the four subtests was randomized. 

After each of the three test days, participants were asked to elaborate on strategies they 

used while learning the vocabulary and grammar. This provided qualitative information about 

how they approached the learning of a second language. 

Results 
 

Reported Strategies for Learning the Vocabulary in the Older Group 

The majority of the older participants reported that they relied on the resemblance to 

English words to learn the Latin vocabulary. For example, participants easily learned that 

“Medica” corresponded to “Doctor.” Sometimes, the relationships between the English and Latin 

words were not as clear and participants formed their own connections. For example, one 

participant explained she was able to remember the verb “Auscutare,” which means “to listen,” 

by relating it to another word related to sound: “Acoustics.” Almost every subject relied on 

similarities to English words and a few indicated this allowed them to focus mainly on 

memorizing the words that did not look similar to their English equivalents. 

Three participants spoke out loud while learning the vocabulary. These participants all 

learned the vocabulary in one try and indicated that speaking out loud helped them remember the 

words. 
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About half the participants indicated they paid attention to the endings of the words. 

Some focused on the genders of the endings, while others focused on whether the endings were 

plural or singular. No participants mentioned that the endings of the words signified whether the 

word would be the subject or object in a sentence.  One participant mentioned he recognized the 

endings from attending Mass in Latin, while a few mentioned they vaguely remembered the 

endings from previous coursework in Latin. 

Reported Strategies for Learning the Grammar in the Older Group 

 Most of the participants indicated they had no trouble remembering the vocabulary they 

learned during the first test day. During this test day, most participants said they focused on the 

ending of the words. Participants in the implicit group were just as likely as the explicit group to 

mention the importance of the endings of the words, even though they were never told to focus 

on the word endings. No participant reported having an adequate grasp of the noun endings after 

training, while almost everybody felt they had an adequate grasp of the two verb endings. 

 Two participants indicated that they began to remember certain endings from previous 

exposure to Latin in a classroom setting.  

 A handful of participants mentioned that they did not think they performed any better on 

the post- and delayed-tests than they did on the pre-test. Some said the training was confusing 

and others thought the feedback was presented too quickly. 

Written Interpretation in the Older Group 

The number correct out of 12 for the treatment groups (Implicit and Explicit) on the 

Written Interpretation test during the three test days is shown in Figure 1a.  The group that 

received implicit feedback appears to have performed better than the group that received explicit 

feedback, but also appeared to be performing better at the baseline. However, a mixed design 2 x 
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3 (treatment x test day) ANOVA on the number correct yielded only a main effect of test day 

F(2, 16) = 4.045,  p =.0271, which indicated that there was overall learning over the three testing 

days. 

Aural Interpretation in the Older Group 

The number correct out of 12 for the two treatment groups on the Aural Interpretation test 

is shown in Figure 1b.  Again, the group that received the implicit feedback appears to have 

performed better than the group that received explicit feedback, though the groups were equal on 

the pre-test and seemed to diverge over the next two testing days. Nonetheless, the ANOVA 

yielded no significant main effects or interactions 

Grammar Judgment in the older group 

The number correct out of 12 for the two groups on the Grammar Judgment test is shown 

in Figure 1c.  While the group that received implicit feedback appears to have performed better 

than the explicit feedback group on the post-test, this difference seems to disappear on the 

delayed test. There was a main effect of test day F(2, 16)=4.644, p= .0170, which suggested 

there was overall learning on the task. There was also an interaction between treatment and test 

day F(1,2) = 3.323, p= .0488. To examine the nature of the interaction, a t-test was performed 

for each test day to assess the differences between the two treatments. The implicit treatment 

yielded significantly higher scores during the post-test, t(18) = 2.304, p=.0334 but not during the 

pre- or delayed tests. This suggests the implicit group showed more initial learning on being able 

to judge the grammaticality of Latin sentences, though the difference did not persist in the 

delayed-test. 

Sentence Production in the older group 
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The number correct out of 30 for the two groups on the Sentence Production test is shown 

in Figure 1d.  The group that received implicit feedback appears to have performed better on the 

post-test and delayed test than the group that received explicit feedback. There was a main effect 

of test day, F(2, 14) = 3.660, p=.0387, showing there was overall learning throughout the three 

testing sessions. The main effect of treatment type (Implicit or Explicit) was not significant, but a 

t-test indicated that the implicit feedback group performed significantly better than the explicit 

group on the delayed test, t(16)=2.188, p=.0439, but not on the pre- or post-tests. 

Combining the Measures 

The total number correct for each participant in each test was converted into a percentage 

and the percentages of the four tests were averaged to create a combined measure that 

represented overall performance on the four tests. To ensure the validity of this, correlations 

were performed between each of the tests and the combined measure on each of the test days 

(Table 2).  Overall performances of the older participants are shown in Figure 1e. This graph 

follows the pattern of the four individual graphs, with the implicit feedback appearing to yield 

more learning than the explicit feedback. There was a significant main effect of test day, 

F(1,2)=7.822, p=.020, showing overall learning across the four tests. Although the main effect of 

treatment was not significant, a t-test indicated that the participants in the implicit feedback 

group performed significantly better overall than the participants in the explicit feedback group, 

t(56)=2.458, p=.0171. When broken down by treatment, only the implicit feedback group 

showed a main effect of test day F(2,8)=6.969, p=.0067 and was therefore the only group to 

show significant learning. 

Previous Latin Experience in the Older Group 
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 Because some of the participants (n=5 in the Implicit group, n=4 in the Explicit group) 

indicated that they had previous coursework in Latin (n=11 did not have previous coursework in 

Latin), the effects of their Latin experience on their overall performance was assessed. It was 

clear that previous Latin experience was advantageous in both treatment groups, as seen in 

Figure 2. There was a main effect of Latin experience, F(1,16)= 12.337, p=.0034, suggesting 

previous Latin experience enhanced performance on this task. There was also a significant 

interaction between Latin experience and test day, F(1, 2) = 4.902, p=.0149, and it appeared that 

overall, those with previous Latin coursework improved more than those who did not. Even 

though no main effects or interactions with treatment were significant, Figure 2 suggests that 

treatment mattered more for those without Latin experience than for those with previous Latin 

coursework. Using a t-test, it became evident that while the Implicit treatment was better overall 

than the explicit treatment in adults without Latin background, t(30) =2.528, p=.017, the 

treatment type was not significant for adults who had previous Latin experience. When the 

results were further split by the test day, the differences between the two treatments were no 

longer significant. 

Learning in the Young Group 

 Figures 3a-d show the performances of the younger group on the four tests over the 

course of the experiment. Neither treatment was significantly better than the other on the four 

tests during the three test days.  

 Performances on the four tests were converted to percentages and an average was taken 

across the four tests to give a measure of overall performance. Correlations were performed to 

ensure each of the four tests at each test day was related to the combined measure and these 

results can be seen in Table 3. Performances were analyzed using the same methods described 
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earlier with the older participants. Young participants who received the explicit treatment 

showed a main effect of test day on the Written Interpretation test (F(2, 18)= 5.004, p=.0187), 

and on the Grammar Judgment test (F(2,18)= 6.695, p= .0077) and this effect was marginally 

significant for the Sentence Production test (F(2,18)= 3.143, p=.0675). Participants who received 

the implicit treatment showed a significant test day effect only on the Grammar Judgment test, 

F(2,18) = 5.812, p=.0113.  Overall performances by the younger group on the four tests over the 

course of the experiment are seen in Figure 3e. The figure suggests that the explicit feedback 

provided a greater amount of learning in the younger adults, which is in contrast to the pattern 

seen in older adults. An ANOVA revealed there was a main effect of test day in the explicit 

feedback group F(2,9)=11.583, p=.00066 while there was only marginally significant learning in 

the implicit feedback group F(2,9)=3.268, p=.0616. 

Age and Learning 

 Given that for the older people previous Latin exposure influenced performance on the 

four tests and the fact that none of the younger participants had exposure to Latin prior to this 

experiment, only older adults without previous Latin coursework were used in the analysis of age 

differences. 

 Figure 4 shows the overall learning of older and younger participants without previous 

Latin experience in both of the treatment groups. There was no main effect of age, showing that 

there were no age deficits in this experiment. There was a main effect of test day, F(2,26)= 

8.468, p=.0007, showing that there was overall learning among participants without previous 

exposure to Latin. A t-test was performed to assess the overall effect of treatment on each age 

group. While neither treatment yielded significantly better results in the younger group, older 

adults who had the implicit training performed significantly better overall than those with 
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explicit training, t(30) =2.528, p= .017. However, when broken down by the test day, this 

treatment effect in the older group is not significant. With the small amount of participants 

without Latin experience, the main effect of test day in the Implicit group is only approaching 

significance, but this is not the case in the Explicit group. 

Discussion 
Summary of Results 

 The hypothesis that the implicit feedback would be better for teaching grammar to the 

older participants was supported. While only one measure (Grammar Judgment) resulted in the 

predicted treatment by test day interaction in the older group, it is evident from the individual 

and combined graphs that the implicit feedback was more helpful to the older adults than the 

explicit feedback. This holds true especially when the adults with previous Latin experience 

(n=9) are removed from the analysis, as shown in Figure 4. With more participants in the group 

of older adults without Latin experience, it is possible that the differences between the Implicit 

and Explicit treatments could have become significant during the post- and delayed-tests. In 

addition, the small sample size for adults without previous Latin background reduced power. 

However, the graphs show a general trend of learning throughout the experiment. 

 In the younger group, the opposite pattern is occurring. In the individual and combined 

graphs, it would appear that the explicit feedback is more helpful to the younger adults than the 

implicit feedback. While there were no significant effects of treatment in the young group, it is 

possible this is due to a lack of power. 

 Overall, the graphs support Midford and Kirsner’s (2005) findings that the older group 

would fare better in the most implicit form of the task, whereas the young would learn the most 

in the more explicit form of the task. However, the age deficits seen by Midford and Kirsner are 

not as pronounced in the current study.  
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 The fact that there was significant overall learning in the older group, and that it was not 

significantly less than in the young, supports the notion that older adults are still capable of 

learning certain elements of language (Birdsong 1992, Marinova-Todd et al. 2003). While this 

experiment certainly did not provide prolonged exposure to a second language, the ability to 

learn a small amount of Latin in a short period of time is still noteworthy. 

Possible Explanations for Results 

 The fact that previous Latin experience affected the older adults’ pre-test performance 

(Figure 2) and ability to learn the Latin vocabulary and grammar is in agreement with Bahrick’s 

(1984) study of people who received high-school and/or college instruction in a Spanish course. 

Through a regression analysis, he examined the recall and recognition of adults who were 1-50 

years beyond the end of their Spanish instruction. Reading comprehension, recall, and 

vocabulary and grammar recognition were related to the level of initial instruction and the grades 

received in the Spanish course. Therefore, Bahrick argued there existed a 50-year “permastore” 

for adults who studied the Spanish language in school with little to no rehearsal after the end of 

school instruction. This was particularly interesting in light of the present experiment because the 

participants who took Latin claimed they remembered little to nothing of the language they 

studied approximately 50 years before. While they may not have been able to remember 

anything before this experiment, it became clear that they were being reminded of their previous 

Latin training during the experiment. For this reason, it would have been unfair to do an age 

comparison including the older adults with previous background in Latin, since their baseline 

performances were higher than the younger participants’.  

 The fact that there were no age deficits even when those with previous Latin experience 

were removed was particularly interesting (Figure 4). This contrasts with a lot of the literature in 
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second language acquisition and aging (Singleton 2001, Birdsong 2006, Hyltenstam and 

Abrahamsson 2000). There are several possible reasons for this result. First, the older adults may 

have been more motivated to do well on the tests. Younger participants were recruited from 

Introductory Spanish courses and received extra credit for their participation. On the other hand, 

the older participants were recruited from past experiments in the lab and had indicated that they 

were interested in coming back for more studies. Throughout the three test days, most of the 

older participants were very interested in learning about their progress and asked when the final 

results would be available. This is interesting in light of Marinova-Todd et al.’s (2000) research 

on motivation and success in learning a second language. It is possible that the motivation of the 

older adults to perform well made up for any age-related deficits in learning processes. Another 

reason for the lack of age deficits may be that older adults have had more exposure to foreign 

languages over their lifetime than the younger adults. This could have particularly helped them 

to learn the vocabulary because they were able to form associations between words in different 

languages. 

 There are a couple of experimental variables that could have prevented age deficits from 

appearing. First, the timing of the pre-, post-, and delayed-tests was different in the older and 

younger group. Whereas the older group only had one to two days between the pre- and post-

tests, the younger group had one week. There is no vocabulary review before the grammar 

training, and so it is possible that the younger group had simply forgotten the vocabulary by the 

second day. Another difference between the two groups in terms of testing is that the younger 

participants completed the experiment in a group setting, whereas the older participants were in a 

room by themselves. The group atmosphere may have prevented the younger group from 

engaging in advantageous strategies for learning a language, such as speaking aloud. 
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Nonetheless, the current study bodes well for older adults who want to learn a language and 

suggests that implicit methods of learning a language may yield the best results. 

 The fact that older and younger adults appear to be learning preferentially to different 

types of feedback is particularly interesting in light of a discussion by Craik and Bialystok 

(2006). They stated that while older adults are still able to represent information as well as young 

adults, their ability to access certain representations decreases with aging. In language, older 

adults do not necessarily show deficits in their ability to speak, but they have difficulty accessing 

words that represent specific ideas. Therefore, while older adults may have benefited from the 

explicit feedback in the current experiment, their ability to access what they had just learned may 

have been impaired by the time they were tested on the information. For this reason, the implicit 

feedback may have been more beneficial because the older adults did not have to consciously 

access any new information they were taught. Differences in cognitive control may have 

accounted for the different types of learning in the older and younger adults. 

Experimental Limitations 

 The main limitation of this experiment was the small sample size of adults who have not 

had Latin coursework in the past (n=11). Future research involving aging and this Latin task 

should increase the sample size of adults who have not had previous coursework in Latin. 

 The most common complaint about the task from the group of older participants was that 

the pictures were too small, dark, and hard to make out. Some said it was hard to determine who 

was performing the action, while others were confused by the difference between similar-looking 

characters such as “Woman” and “Maiden” during the vocabulary training. To amend the task in 

the future, it would be advantageous to pick vocabulary words that are easily distinguishable 

from each other and make the pictures more clear. 
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 Another common complaint that came from older adults in the explicit training group 

was that the explicit feedback was presented too quickly to be read completely. While the 

purpose of this was to match the timing between the implicit and explicit group, future research 

could include a more self-paced version of grammar training for the older adults to determine 

whether the implicit feedback condition is still better under self-paced conditions. This way, 

participants could have time to absorb the feedback before moving on to the next item. In the 

future, it will be important to see if the advantage of the implicit feedback remains over a longer 

period of time. 

 Despite these complaints, which were brought forth by the older adults who were 

therefore more affected, the older adults were still able to demonstrate learning with no age 

deficit.  

Conclusion 

 This study has several implications for the field of aging and second language 

acquisition. It will be important to determine the best method for teaching a second language and 

to study the success of different teaching methods over a prolonged period of time. Furthermore, 

it would be interesting to conduct future studies on early, limited exposure to a second language 

and its effects on the ability of a person to learn that language later in life. The results suggest 

that older adults are capable of learning some basic grammar rules with limited exposure to a 

second language, which is encouraging for adults who are motivated to become bilingual.  
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Appendix 
 

List of 35 nouns presented in the Vocabulary learning lesson with four endings: singular subject, 
singular object, plural subject, plural object 
 
agricola agricolam agricolae agricolas FARMER  
belua   beluam  beluae  beluas  MONSTER  
dea   deam  deae  deas  GODDESS   
domina  dominam dominae dominas MISTRESS  
femina  feminam feminae feminas WOMAN  
innupta  innuptam innuptae innuptas MAIDEN  
hospita  hospitam hospitae hospitas GUEST   
larva   larvam  larvae  larvas  GHOST  
magistra  magistram magistrae magistras TEACHER  
medica  medicam medicae medicas DOCTOR   
nupta   nuptam nuptae  nuptas  BRIDE   
parvula  parvulam parvulae parvulas GIRL   
poetria  poetriam poetriae poetrias POETESS  
regina   reginam reginae  reginas  QUEEN  
saga   sagam  sagae  sagas  FORTUNETELLER   
turba   turbam  turbae  turbas  CROWD  
venefica  veneficam veneficae veneficas WITCH  
vetula   vetulam vetulae  vetulas  OLD WOMAN  
amicus  amicum amici  amicos  FRIEND  
angelus  angelum angeli  angelos ANGEL   
avus   avum  avi  avos  GRANDFATHER 
coquus  coquum coqui  coquos  COOK   
deus   deum  dei  deos  GOD   
dominus  dominum domini  dominos MASTER  
famulus  famulum famuli  famulos SERVANT  
funambulus funambulum funambuli funambulos ROPEWALKER  
lautus   lautum  lauti  lautos  GENTLEMAN  
magus   magum magi  magos  WIZARD  
medicus  medicum medici  medicos DOCTOR  
musicus  musicum musici  musicos MUSICIAN  
parvulus  parvulum parvuli  parvulos BOY 
potentissimus  potentissimum potentissimi potentissimos KING 
procus   procum proci  procos  SUITOR   
stultus   stultum stulti  stultos  FOOL    
tignarius tignarium tignarii  tignarios CARPENTER  
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Appendix 
 

List of verbs that are presented in the vocabulary learning lesson. 
 
amare   TO LOVE   
auscultare  TO LISTEN   
basiare  TO KISS  
cogitare  TO THINK   
indagare  TO LOOK FOR   
iuuare   TO HELP   
laudare  TO PRAISE   
salutare  TO GREET   
spectare  TO LOOK AT   
uocare   TO CALL   
visitare  TO VISIT   
 
 
 
Format of the Written Interpretation test 
 
 
 
 
 
 
 
 
 
 
 
 
 
Format of the Aural Interpretation test 
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Appendix 
 

Format of the Grammar Judgment test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Format of the Sentence Production test 
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Table 1 

Description of older participants in the Implicit (a) and Explicit (b) feedback groups. 

 

 

 

 

72.800 4.803 1.519 66.000 80.000
29.333 .707 .236 28.000 30.000
66.222 9.404 3.135 47.000 79.000
9.600 2.914 .921 5.000 15.000
6.111 1.900 .633 4.000 10.000

Mean Std. Dev. Std. Error Minimum Maximum
Age
Mini-Mental State Examination
WAIS-III Vocabulary
WMS-III Digit Span Forw ard
WMS-III Digit Span Backw ards

71.700 4.855 1.535 67.000 81.000
29.500 .707 .224 28.000 30.000
66.556 10.573 3.524 45.000 80.000
8.400 1.265 .400 7.000 11.000
6.500 1.900 .601 3.000 9.000

Mean Std. Dev. Std. Error Minimum Maximum
Age
Mini-Mental State Examination
WAIS-III Vocabulary
WMS-III Digit Span Forw ard
WMS-III Digit Span Backw ards

a. 

b. 
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Table 2 

Correlations between the four tests and the combined measure for older adults in the pre- (a), 

post- (b), and delayed- (c) test days. All correlations are significant with the exception of the 

Aural Interpretation Pre-test and Combined Pre-test. 

 

 

.321 .1836

.029 .9064

.196 .4585

.622 .0036
-.424 .0704
-.496 .0416
.032 .8985
.442 .0759
.580 .0080
.781 <.0001

Correlation P-Value
Written Pre, Aural Pre
Written Pre, Grammar Pre
Written Pre, Production Pre
Written Pre, Combined Pre
Aural Pre, Grammar Pre
Aural Pre, Production Pre
Aural Pre, Combined Pre
Grammar Pre, Production Pre
Grammar Pre, Combined Pre
Production Pre, Combined Pre

.215 .3668

.495 .0251

.665 .0009

.781 <.0001

.341 .1434

.333 .1530

.483 .0300

.651 .0014

.748 <.0001

.959 <.0001

Correlation P-Value
Written Post, Aural Post
Written Post, Grammar Post
Written Post, Production Post
Written Post, Combined Post
Aural Post, Grammar Post
Aural Post, Production Post
Aural Post, Combined Post
Grammar Post, Production Post
Grammar Post, Combined Post
Production Post, Combined Post

a. b. 

.609 .0046

.443 .0572

.671 .0016

.814 <.0001

.314 .1942

.688 .0011

.796 <.0001

.331 .1822

.530 .0181

.946 <.0001

Correlation P-Value
Written Delayed, Aural Delayed
Written Delayed, Grammar Delayed
Written Delayed, Production Delayed
Written Delayed, Combined Delayed
Aural Delayed, Grammar Delayed
Aural Delayed, Production Delayed
Aural Delayed, Combined Delayed
Grammar Delayed, Production Delayed
Grammar Delayed, Combined Delayed
Production Delayed, Combined Delayed

c. 
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Table 3 

Correlations between the four tests and the combined measure for younger adults in the pre- (a), 

post- (b), and delayed- (c) test days. All correlations are significant with the exception of the 

Grammar Judgment delayed-test and the Combined delayed-test. The Grammar Judgment and 

Sentence Production pre-tests show marginally significant correlations with the Combined pre-

test. 

 

.588 .0054
-.113 .6388
.340 .1442
.650 .0014

-.068 .7785
.410 .0725
.723 .0002

-.245 .3019
-.044 .8556
.880 <.0001

Correlation P-Value
Written Delayed, Aural Delayed
Written Delayed, Grammar Delayed
Written Delayed, Production Delayed
Written Delayed, Combined Delayed
Aural Delayed, Grammar Delayed
Aural Delayed, Production Delayed
Aural Delayed, Combined Delayed
Grammar Delayed, Production Delayed
Grammar Delayed, Combined Delayed
Production Delayed, Combined Delayed

.669 .0008

.398 .0827

.169 .4805

.794 <.0001

.309 .1884
-.068 .7789
.676 .0007

-.044 .8556
.433 .0558
.397 .0837

Correlation P-Value
Written Pre, Aural Pre
Written Pre, Grammar Pre
Written Pre, Production Pre
Written Pre, Combined Pre
Aural Pre, Grammar Pre
Aural Pre, Production Pre
Aural Pre, Combined Pre
Grammar Pre, Production Pre
Grammar Pre, Combined Pre
Production Pre, Combined Pre

.584 .0059

.473 .0397

.620 .0028

.805 <.0001

.557 .0120

.634 .0020

.813 <.0001

.461 .0462

.717 .0003

.902 <.0001

Correlation P-Value
Written Post, Aural Post
Written Post, Grammar Post
Written Post, Production Post
Written Post, Combined Post
Aural Post, Grammar Post
Aural Post, Production Post
Aural Post, Combined Post
Grammar Post, Production Post
Grammar Post, Combined Post
Production Post, Combined Post

a. b. 

c. 
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Figure Captions 

Figure 1. Performance of the older adults on the four tests on each of the three test days. 1a. 

Mean number correct on the Written Interpretation test by participants in the Implicit and 

Explicit training groups. 1b. Mean number correct on the Aural Interpretation test by participants 

in the Implicit and Explicit training groups. 1c.  Mean number correct on the Grammar Judgment 

task for participants in the implicit and explicit training groups. 1d. Mean number correct on the 

Sentence Production task by participants in the Implicit and Explicit training groups. 1e. 

Combined overall performance on the four tests over the three test days by participants in the 

Implicit and Explicit training groups. 

 

Figure 2. The effect of Latin experience on overall performance of the older participant across 

the three testing days for the Implicit and Explicit treatment groups. 

 

Figure 3. Performance of the younger adults on the four tests on each of the three test day. 3a. 

Mean number correct on the Written Interpretation test for participants on the Implicit and 

Explicit training groups. 3b. Mean number correct on the Aural Interpretation test for 

participants in the Implicit and Explicit training groups. 3c. Mean number correct on the 

Grammar Judgment test for participants in the Implicit and Explicit treatment groups. 3d. Mean 

number correct on the Sentence Production test for participants in the Implicit and Explicit 

training groups. 3e. Combined overall performance on the four tests over the three test days by 

participants in the Implicit and Explicit training groups. 
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Figure 4. Effect of age and treatment group on combined overall performance on the four tests 

for young and old adults with no previous coursework in Latin. 

 



 

 

Figure 1 
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Figure 3 
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